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ADVERTISEMENT, 


T he Committee appointed by the Royd Sodtiy 
to diredt the publication of the Vlnlojophical 
TrewfaBions, take this opportunity to acquaint the 
Public, that it fully appears, as well from the council- 
books and journals of the Society, as from repeated 
declarations, which have been made in fcvcral for- 
mer T^'ranfaBiom, that the printing of them was al- 
ways, from time to time, tlic finglc adf of the re- 
fpedtivc Secretaries, till the Forty-foventh Volume. 
And this information was thought tire more ncccllary, 
not only as it has been the common opinion, that they 
were publiflied by the 'authority, and under the di- 
rcdlion, of the Society itfelf ; but alfo, becaufc fcvcral 
authors, both at homx and abroad, have in their w'rit- 
ings called them the an/ ad ions oj the Royal Sodety. 

Whereas in truth the Society, as a body, never did 
intcrcfl themfclves any further in their publication, 
than by occafionally recommending the revival of 
them to feme of their Secretaries, when, from the par- 
ticular circumftajices of their aftairs, the ’l/ranfa&ions 
had happened for any length of time to be intermitted. 
And this feems principally to have been done with a 
view to fatisfy the Public, that their ufual meetings 
were then continued for the imivovenient of know- 
ledge, and benefit of mankind, the great ends of their 
firft inftitution by the Royal Cltarters, and which they 
have ever fince fteadily purfued. 

But the Society being of late years greatly inlarged, 
and their communications more numerous, it was 
thought advifeable, that a Committee of their Mem- 
bers ilaould be appointed to reconfidcr the papers read 
before them, and feled out of them fuch, as they 
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fhould judge mold proper for publication in the future 
‘TranfaBions', which was accordingly done upon the 
26th of March 1 752. And the grounds of their choice 
are, and will continue to be, the importance or fingu- 
larity of the fubjedts, or the advantageous manner ol 
treating them j without pretending to anfwer for the 
certainty of the fadls, or propriety of the reafonings, 
contained in the feveral papers fo publifhed, which 
mull {fill reft on the credit or judgment of their rc- 
Ipedtive authors. 

It is likewhe neceftary on this occafion to remark, 
that it is an eftabliftied rule of the Society, to which 
they will always adhere, never to give their opinion, 
as a body, upon any fubjedl, either of -Nature or Art, 
that comes before them. And therefore the thanks, 
which are frequently propofed from the chair, to be 
given to the authors of fuch papers, as are read at 
their accuftomed meetings, or to the perlbns through 
whofe hands they receive them, are to be confidered 
in no other light than as a matter of civility, in re- 
turn for the relpedl flrewn to the ^Society by thofe 
communications. The like alio is to be faid with 
regard to the feveral projedts, inventions, and curio- 
fities of various kinds, which are often exhibited to 
the Society j the authors whereof, or thole who ex- 
hibit them, frequently take the liberty to report, and 
even to certify in the public news-papers, that they 
have met with the higheft applaufe and approbation. 
And therefore it is hoped, that no regard will here- 
after be paid to fuch reports, and public notices j 
which in fome inftances have been too lightly cre- 
dited, to the dillionour of the Society. 
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I, A Letter from Mr. J. Moult to Dr. Per- 
cival, ^Manchefter, F. R. S. mitammg 
a new Manner of preparing Salop. 


S I R, 


Read Jan. 12, A s the i|iecimen of Salcp, which i' 
/% left you fome time ago, meets with, 
your approbation, fo far as to think it deferving to be 
laid before the Royal Society, I now fend you my 
method of curing the common Orchis roots of our 
own country, fo as perfedly to refemble what comes 
to us from Turky. And if the communication be 
of any public utility, I Ihall think myfclf fufilciently 
gratiiied for the trouble I have had in profecuting the 
c.Ypcri meats ncceflary thereto. 

VoL. LIX, B The 



The roots I have hitherto tnade ufe of, are thole of 
the OTchis moTio mas Joins maculaits of Parkinfi^n, tiic 
cynojorchis morio mas of Gerard, and the cynojoi'clh'S 
major ^ vulgo dog-ftones: thougl'), from a IjKicimcn 
of the orchis palmata major mas of Gerard, which 
you have among the Salep, that root likewiic appears 
capable of being made to anfwer the fame purpote;; 
as the others. The beft time to gather the roots is, 
when the feed is formed, and the ftaik going to fall j 
for then the new bulb, of which the Salep is ina<ic, 
is arrived to its full lize, and may be known front the 
old one, whofe firength is then fpent by the pre- 
ceding germination, by a white bud rifing from the 
top of it, which is the germ of the plant of tltc fuc- 
ceeding year. This new root, being feparated from 
the ftaik, is to be wafhed in water, and a fine thin 
fidn, that covers it, to be taken off with a fmall 
brufh ; or, by dipping in hot water, it will comc.ufF 
with a coarfe linen cloth. 

When a fufficient quantity of the roots is thus 
cleaned, they are to be fpread on a tin plate, and let 
into an oven, heated to the degree of a bread-oven, 
where they are to remain fix, eight, or ten minutes ; 
in which time they will have loft their milky wlfite- 
nefs, and have acquired a tranfparcncy like that of 
horn, but without being diminiflaed in fize. When 
they are arrived at this ftate, they may be removed to 
another room to dry and harden, which will be done 
in a few days j or they may be finifhed in a very flow 
heat, in a few hours. I have tried both ways with 
fuccefs, 

The orchis’s above-mentioned grow fpontancoufiy 
in tills pkt of the country, and throughout the whole 

kingdom. 
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kingdom. They flouridi beft in a dry, Tandy, barren 
foil. As the method of curing tlris root is To cafy, 
I hone it wl!! ciu'ourage tlie cultivation of To nutritious 
a vegetable, To as to reduce it from its prefent high 
price, which confines it to people of fortune, to one 
fo moderate as would bi'ing it into common ulc, like 
other kinds of meal, orliour; and .To become a valu- 
able addition to our prefent lill of eatables, its quality 
of thickening water being to that of line flour nearly 
as 2 *. to I , with this difference, that the jelly of Sakp- 
powder is clear and tranlparent, whereas that of flour 
is turbid and white. 

IT this Ibould find you in the fame fentiments. rc- 
fpeding it, I give you liberty to make ufe of it ac- 
cordingly. 

And am, 


Rochdnle, Nov. 
xo, 17611. 


with all refpeft, 

Your very humble fervant, 

J. Moult 


B,2 


n. Brevis 
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Eeceifcd Noyeraber p, 


11. Brms Narratm de StruBura et EffeBiu 
Spcuhrum caufikorum parabolkorum d 
defunSio Hoefen Drefdae elabora- 

iorum, quae nunc d EhrarcJ, fub Arce 
Drefdenfi habitants, pojjidsntur. AuBore. 
Dno Wolfe, ikf. D, 

Eead Jan. ✓'^RBIS vei redlus fegmentum para- 
bolicum concavum ex pluribus affe- 
Tibus folidioris ligni compofitura, et in convexa parte 
baculis tana a vertice divergentibus, quam tranfverfia 
probe colligatum et firmatuna, obdudum eft in con- 
cava parte laminis aurichalceisj quarum craflities y 
circiter pollicis, longitudo pedum quatuor cum dimi- 
dio, latitudo vero pedum duorum cum dimidio. Has 
laminae tanto ftudio inter fe funt conferruminatac, ut 
linea jungens duas ta.les laminas vix apparent : Iplen- 
dore vero tali pollent, qualis fumma cum cura po- 
liendo conciliari aurichalco poteft. Sufpenditur et 
movetur tale fpeculum inter duo brachia fernicirculi 
lignei, mobilis circa axim ligneum verticalem, in- 
ftftentem pedibus tribus, eorumque rotulis. Pondus 
pro ratione magnitudinis valde exignum, ut unica 
■manu in omnem fitum facile dirigi poffit; Ante- 

riorcm 
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rioretli ipec.uii partem fubtcndit arcus fcrreus polli- 
cem cralfus, vcrfus medium, hoc ell in ipfo loco foci 
uftorii, iu annulura efformatus, qui annulus ex 
utraque parte furcam ferrcam gcrit, quibus vafculuni 
ferrcum corpus examinandum continens imponitur.. 
Poflldet D"“ Erhard fcx talia fpccula, quorum qua^ 
tUor magis pcrfcda lequcntes iiabent dimenfiones. 


Num« 

Ferinicter. 

Diameter feu 
Ordiaata. 

Frofimditas 
feu Abfcilfa. 

Difl'antia foci 
a Venice. 


Fed. 

Follic* 

Fed. 

Foil 

Fed. 

Foil. 

Fed. Poll. 

I. • 

29 

4 

9 

7 

8 

1 

4 

4 

0 

Srihf 

21 

0 

6 

0 

10 •- 

3 " 

3 - 

j6 

A. 

5 

I 

0 

iol- 

I 

10 

4. 

^3 


-1- 

2 

0 

7 

I 9 


Pes Drcfdenfis ad Londinenfem fere ut 13:14, 
Primum fpeculum pro faciliori tranfportationc in 
duas partes divifum eft. Curvaturam horum (pccu- 
lorum fatis exadlam efle, patet ex co, quod diameter 
foci priorum quatuor dimidium pollicem non excedat. 
Utinani color ct politura fpeculorum mctallicorum 
iis conciliari poffet ! Effedus horum, urendo, calci- 
nando, fundendo, vitrificando, multuin fuperat quod- 
cunque de hujus generis experimentis innotuit. Dd- 
riflimi lapides vix pauca fecunda temporis rcfjftunt : 
tnetalla cito perforantur : vegctabilk nidu ocuii cotn- 
biiruntur in cincrem ct vitrum, a-que ac oftii aniraa- 
Hum in ealeem et vitrum. 

Lubet hie referre pauca experimenta a D"'* D"' 
Hoffman, nuper inftituta, cum fpcculo quod tcrtiuni 
in ordine. 

1. Minera argenti nativi in lapide talcofo viridi, 
fundebatur tempore unius fccundi, abfqtie ullo fuino. 

6 Poft 



2. Minera cnpri pyriticofii Saifcn-.L'nli.' r;!:n nKs!,!- 
chifc interfperfo fluebat, uti pra'Ccdon?, in nion'.cnto : 

tribus iccuiidis vix elaplis, gutui’ i ubra; tk-piucbaiit, 
quse frigefafi® cuprum fragile cryut ; lapis vcio nuiic 
erat vitiuin tx rubro nigrum, 

3. Minera ftannt polyedra Altcuburgcnlii in mo- 
mento fluens, poll unius minuti luriunciii, invcnic- 
batur niuka flanni grana dimiiifle ; ipi'c vcio liqiis 
quarzofus in vitrum nigrum mutatus erat, 

4. Galena plumbi teffulis majoriinis in nidla oculi 
fundebatur cum fumo denfb, et poil tria fccundit 
temporis plumbum bonum malleabilc deplucbat. 

5. Haematites niger ftriatus quarto tcmpoiis fc- 
cundo incipiebat fundi, fine omni fumo, ct pofl duo 
minuta prima ablato, perfedti ferri aiiquiti ad- 
haerere cernebatur. , 

- 6. Afbefius Hungaricus tempore trium fecunJo- 
rum in vitrum abibat ex fluvo viride. 

7. Glades Mariae Eiflebenfis in momento calcina- 
batur; poft 4 vel 5 minuta prima in loco foci per- 
forabatur, atque in vitrum ex viridi flavum vertcliiX- 
tur, fimile illi quod ex afbcfto provenit. 

- 8. Schiftus vulgaris niger tegularis tempore duorum 
fecundorum abibat in vitrum nigrum. 

9. Marmor nigrum in loco, quem focus attingebat, 
tempore aliquot fecundorum calcinabatur, ct pod 
unum minutum primum hinc inde fundi inci- 
piebat. 

10. Fruftum lapidis fabiilofi martialis tempore tri~ 
um fecundorum in vitrum nigrum fundebatur. 

1 1. Num- 
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11. Naaimus aurcuB Hiijpaiiicus {ii fijhlc') funde" 
batur intra duo i'ccunda, i'ulus nigcr apjwrcbar. 

i 2. Fiorenus Saxouicus (/w//’ a cnnoii') in nio- 
nicnto fuiuii incipitbat, ct iutra tria Itcundajaai per- 
foratus crat. 

13. Ciaviis fcrrcu!; ex rota, tempore triiim fccun- 
dorutn ilucbat, ct tempore quinque jam tres ferri 
guttic piii majoris mngnitadiiie contiaxerant in unani, 
inrimulque vitriviridis p.irum proJuftum crat. 

14. Si ignis cum flainma intra focum ct fpcculura 
ponatur, tempore nodlurno obfeuro, magna circum- 
jacens plaga ita illuminatur, ut ctiam in hoi'ologio 
turris diflantis nnmerus horam indicans difeernatur. 

15. Si ignis prunarum bene accenforum ponatur 
direde ante jpcculum, licet notabili diftantia, calor 
in foco latis intenfus percipitur, ut etiam candela ac- 
cendi, vel aii;e res inflarmnabilcs comburi podint, 

16. Si vero prunae accenfe in ipfo foco po- 
nantur, ct radii inde egrefli a fpcculo rellcxi ab alia 
Ipcculoin didautia fatis notabili excipiantur, potcnint 
res inflammabiics in hujus focundi Ipeculi foco puiitai 
accendi. 

17. J'ixperimcnta duo ultima non foluni fuccc- 
dunt cum iplis prunis accenlis, led etiam, cum 
fornace former calcfadfo, in foco fpeculi pofito, 
vel juxta experimentum 15'“'" ante eundcin, dillan* 
tiis nempe probe fclcdlis. 

1 8. In camera olrfcura imagine.s objedtorum ab his 
■fpeculis relicXcC didindlc et cum propriis coloribu,; rc- 
prasientantur. Pnctcrea cum microfeopio folari hire 
ipecula utilitcr combinari polTunt. 

jq. f)i duo Ipecula in notabili diftantia, iid 50 
paiTuum, dircdlc fibi invicem opponantur, et in 

loco 
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foco iinlus verba quredam voce admodum deprcfla 
proferantur, vel horologium minus raarfupialc ibi 
ponatur, poterunt ifta verba vel horologii vibra- 
tioncs in foco alterius fpcculi diftindc aiidiri. 

Qu. Specula Archimedea crantne diverfa ab his ? 
Certe parabola,, cujus parameter bis mille pedum, non 
difficulter dcfcribitur. Forte ctiam radii a tali Ipeculo 
reflexi, poft focum a Icnte cxcipi, et fitu parallcb ad 
omnem diftantiam mitti poffent, habita nempe ra- 
tione fufibilitatis vitri. 

Sept. 2, 1768. 


in. Jn 



Received December 8, ij68. 


III. extraof'dwary Cafe of three Pirn 
fwallowcd by a Girl^ a"dd dfeharged at 
her Shoulder, In a Letter to Frank Ni- 

cholls, M. D. F. R. S.from Dr. Lyfons, 
of Gloucefter. 

To Charles Morton, M. D. Sec, R. S, 


Epfom, Nov. 25, 1768. 

Dear Sir, 

Bead January NCLOSED I fend you a moft exr- 
A traordinary cafe, which is tranfmitted 
to me by Dr. Lyfons, a gentleman of great learning 
and credit, and phyfician to the Gloucefter holpitai. 
It feems to be exadly drawn, and the Dodor’s ve- 
racity may be depended on. I think it well worth 
preferving in the Memoirs of the Society j and be- 
lieve that the Council will have the fame opinion of 
it as. 

Sir, 


Your very humble fervant, 

Fran. Nicliolls* 


S I lb 
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S I K, 

U P O M my mentioning the cafe of a gii'l wl'.o 
fwallowed three pins, which were alrerward; 
difeharged at her fhoulder, yon thought it iniglit he 
proper for the Fhilofophical Tranladliiu):;, and dciired 
me to fend it you, I have drawn it from notes tai.cn 
during my attendance upon her, with as much accu- 
racy as poffible, and it is as follows, 

, Eleanor Kaylock, a robuft, ftrong girl, aged twenty- 
two, was admitted a patient in the Glouceilcr 
infirmary. May 29, 1766, for a pain in her fide pro- 
ceeding from pins fwallowed three quarters of a year 
before., The occafion of the accident was thu.s. 
Being employed in the bufinefs of a kitchen, as Ihc 
was feumming the pot (her mouth being open, and 
three pins in it), Ihe received a quantity of the vapour, 
which obliged her to fwallow, and the pins at the 
fame time paffed into the txfopbagus, where they re- 
mained for eight weeks, notwithllanding various me- 
thods were ufed for their removal ; but they were at 
laft forced down by the whalebone inftrument ufed 
by furgeons for that purpofe. 

Whilft the pins were in her throat, the parts be- 
came inflamed, and fwoln, which occaiioned an 
hoarfenefs, attended with great pain, and difficulty 
of breathing ; being alfo capable of receiving but very 
little nourifhment, and that liquids^ £he was reduced 
to fo weak a ftate as not to be able to get out of her 
bed. After the pins were removed flie could fwallow 
folids, and recovered flrength fufficient to go out 
again to fervice in her former employment. She 
was hired as an under-fervant in a gentleman’s kit- 
chen. 
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chen, but was foon obliged to quit her place, and 
apply for relief, any extraordinary rnoiion aggravating 
Iier complaints, and occafioning violent convulfions, 
from which flic did not recover for eight or nine 
hours. Wlien flic came to the iofiraiary, flie ap- 
peared full of flcfli, of a ruddy complexion, and 
in perfedt health, excepting the following com- 
plaints. 

She had a pain in her right fide, below the 
falfe ribs, which flic firft felt immediately upon 
the removal of the pins from the a'fophagics, and it 
continued to the time of her admiflion at the hofpikaS, 
but was mofl: violent when flie moved the trunk of 
her body forwards round towards the left, or lifted 
up her right arm. At her admiflion, and from 
the time of the removal of the pins, the hoarfenefs 
flic was troubled wdth foon after the pins firfl: fluck 
in her throat, continued ; (he often fpit up blood, 
and had a violent cough, by which, as well as by la- 
bour, or any cxcefs of motion, the pain in her flde 
being greatly aggravated, flie was obliged to fit or 
fall down immediately, and could not recover herfelf, 
fo as to be able to ftand, in lefs than an hour. In. 
thefe paroxyfms fhe had always a pain in her head, 
was fick at ftomach, and frequently brought up 
blood. 

Whilft file was in the infirmary, the violence of 
the pain three times occafioned convulfion-fits, by 
which the nmfculus re&us fuperior of the right eye 
was fo violently afFeded, that, notwithftanding the 
eye was open, yet the pupil was entirely covered by 
the eye-lid ; and, after one of thefe fits, continued fo 
for a fortnight. The left eye was alfo inverted in the 

C 2 fame 
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lame manner, but the conftridion was removed in a 
week. When thefe fpafmodic affeilions left her, (he 
did not recover her eye-fight for fome days, the optic 
nerve being probably opprelied; hut the leit eye nl- 
rvays rccoveied fooner than the right, being never iu 
ftrongly convulfed. None of the otiicr muiclcs ap- 
peared to be affedlecl, except in the paroxylins. 

While tlie pins were in the (pfophagus, the furgeon 
was utterly at a lofs where to direft his inflruincnts, 
as there was no certain indication where the pins were 
lodged. And the phyfician’s pradicc couki be only 
palliative, ufing bleeding, with anodyne and lubri- 
cating medicines, according as the various fymptoms 
occalionally required. In this manner things went 
on to the beginning of Auguft, when a fmall painful 
tumour, the fize of a man's thumb, appeared upon 
the right Ihoulder, which difiippeared in the com- 
pafs of a week w'ithout coming to fuppuration. Af- 
terwards fuch another fmall tumour appeared upon 
the left Ihoulder, which increafed, and, by the care 
of Mr. Crump, the attending furgeon, was brought 
to fuppuration, and opened by him, Auguft 20, when 
a large table fpoonful of matter was difeharged. Cp- 
on removing the dreffings, the next day, a larger 
quantity of matter flowed out, and with it ifl'ucd one 
of the pins. Mr. Crump then examined with his 
probe if he could find either of the others, but could 
not: however, the day following, the other two 
pins were alfo difeharged at the fame wound, Thefe 
pins were all of the fame length, each meafuring five 
quarters of an inch. The wound at which thefe pins 
were difeharged was upon the fuperior part of the 
fcapula. After the girl bad received her cure, and 

was 
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w;is difchargcd fio:n the infirmary (which hap- 
pened September the fourth), I compared her fimu!-- 
dei: with Cowpdr’s Anatomical Tables on the Muf- 
c’.es; and, as near as I can guefs, the wound was up- 
on the flctlry belly of the Irapcfius. And yet the 
pain in the patient’s ftde attended her as long as the 
pins rcmaincil in titc vvoiind, but left her foon after 
tircy were difeharged, us did aUb her cough, and 
fpitting of blood. Being obliged to lead a fedentary 
life in the infirmary, and to keep hcrfelf as quiet as 
pofiiblc, her catamenia left her 3 but her fpitting of 
blood could not be attri!)uted to that defedf, becauie 
idle was very regular before her admifllon, and yet 
Ihc had fpit blood from the time the pins were re- 
moved from the ei'jhpl'agus, which was Ibme months 
before flic came to the inlirmary. 

It woLikl be matter of confidcrablc fatisfiKShon, 
could the exadf courfc be afeertained which was 


taken by thefc pins, in their palTage from the mjb- 
phagus to their exit at the left fhoulder. From the 
cougli and fpitting of blood one Ihould fuppofe that 
the lungs were injured by them. From the pain un- 
der the fade ribs, it may be imagined that the dia- 
phragm was affeded. And yet from their being 
difeharged at the ihoulder it may be prefuraed, that 
neither of thefc parts were ever wounded 5 but that 
the pins, being forced through the fubftance of the 
opbphagm into the mufclcs of the neck and Hioulder, 
palled thence to the part whence they were dif- 


eharged . 


The firft fymptom obfervable upon the removal of 
thele pins from the paflage of the aejhpibagus was, 
that the patient immediately felt a pain in her right 

fide. 
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fide, below the falfe ribs, which was nrofi violent 
when file turned the trunk of her body fin-wards 
round towards the left, or lifted up her right iu-in. 
Now if the pins, being forced out of the rt././^/vnpvr, 
penetrated ihz ferrali, rhomhoidcs, and trapi'lan inul- 
cles on the right fide, this lymptoin nrufi nt 
happen. For the Jerrali being niuicler. of rclpiration, 
and the ferratus fuperor pojlia/s attnclicd to the 
fccond, third, fourth, fifth, and lixth rib;i ; ami th« 
ferratus inferior pojlicns being attached to the tenth, 
eleventh, and the extremity of tire twelfth ribs, a 
pain in the fide will be produced by the conflant 
efforts of refpiration. And the office of thefe 
mufcles being to elevate the ribs, and drawdown the 
arm, the pain in the fide will be moil: fenfibly felt 
whenever the right arm is lifted up ; bccaufc tlren 
the extremities of thefe mufclcs, attached to the ribs, 
will be moft tenfe. For although a wound may he 
given to a mufcle in its moft flefliy part, yet the irri- 
tation occafioned by it will exert itfelf moft forcibly 
in that part where there is the greateft tendon. 

The rhomboidei mufcle lying upon the ferratus 
fiiperior^ and the trapefm being incumbent upoit it, 
and all clofely connedted by the cellular membrane, 
they muft all be in fome degree afi-'eded by refpira- 
tion. But the office of the rbombotdes and trapr/ius 
mufcles being to draw the arm downwards, and 
backwards, the pain in the fide would be increafed 
whenever the right arm and trunk of the body were 
turned forwards towards the left fide. 

Being thus, as we may fuppofe, arrived at the true 
caufe of the pain in the fide, the cough comes next 
under confideration. And this will be found to pro- 
2 cced 
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ceed from the fume caufe that the cougli of a pleu- 
ritic perfon docs, only with tliis difference, that in 
one the pleura and inicrcoftal inufcles arc affcdled by 
an internal inflammation, by which refpiration is 
difturbed 5 in the other, the malady arifes from irri- 
tation cauied by an extraneous body. The cfFcdls 
are the liime in both i refpiration being impeded, 
nature endeavours to relieve herfclf by a cougli, wliich 
increafes the irritation and inflammation of the parts 
obftrufted } thefe again increafe the violence of the 
cough: and thus, each being aggravated hy the other, 
the lungs are often fo violently agitated, that a blood- 
veflel burfts, and thence blood is thrown up from 
the lungs, as was the calc in the prefent inftance. 

Whoever confitlers the communication between 
the third pair of nerves, the intercoflal, the cardiac, 
and the recurrents, together with tlie other nerves 
dependent upon them, will eaffly perceive the caufe 
of the violent fpafm upon the eyes, the ficknefs at 
flomach, and the general convuliion, as being all 
primarily dependant upon the iiritation given to the 
intercoflal nerve on the right fide. And it may be 
obferve-d, that, although both the motores ocutorimi 
were uffetfled, yet the right eye was convulfcd mofl 
violently. 

b'rom tlic fymptoms attending this uncommon 
cafe, it is reafbnable to conclude, that the three pins 
were all of them at the fame time forced from the 
cejophagm into \hc J'nraH mufclcs on the right fide, 
which immediaiely communicated an irritation, or 
iinpuil'e, to the intercoflal nerve, from whence arole 
the pain in the fide, and thence the fickitcfs at flo- 
macb, and convulfioits of the eyes and other partSv 

But 




wlialwVC!: vauicu i'v.; \\\\n in tlic riglil iuic, r.pon 
the reainvai of the front the tlwt 

<ai)fe continued to ;h:i; until all the tku'c pins were 
dilcharged at die left shoulder, lor fo long did the 
pain m the right fide continue. 

The thicknefs of die two /I’vw///, tisc rhsm/zo/dds, 
and trapejius raufclcs may he thought too great lt.>r 
pins five quarters of an inch long to penetrate all ol 
them at the fame time. But ii it be oblcrved, tliat 
one of the pins was dilcharged at a time when neither 
of the two others could be felt with the probe, it may 
befuppofed, that one of the three pafied into the 
rhomboides, and trapejiust whilft the two others re- 
mained in the /erratic and there continued until the 
firft was difeharged at the trapiiflm \ after which they 
took the fame courfe, and were difeharged at the 
fame outlet. 

Thus might we give a very probable account of 
this extraordinary .cafe, had the pins been difchargctl 
at the right flioulder, bu,t they were difeharged at the 
left. ’ By thofe who think that, the nerves coramu* 
nicating with one another, the caufe and effcdl pro- 
duced may be on oppofitc fidcs of the body, it may 
be laid, that the pins might be forced from the «/<?- 
phagm into the mufcles of the left fide, notwith- 
landing the pain was felt in the right. 'I'liis will not 
be generally allowed. Neither can I perceive any 
reafon why a tumor cxadlly rclcmlding tliat from 
whence the pins were aftcrw'ards difeharged at tlw 
left fiioulder, fhould a rife upon the right, aiiddirpcrfe 
without coming to fuppuration. 

Since I drew out the above account, I have feen a 
cafe nearly fimilar to it, recorded in the Philofopldcal 

'‘rninfac- 
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Tranfadions, N" 461. A fmali needle l)cing lodged 
in a woman’s left ann, about fix inches below the 
flioulder, pafTed thence to her right breafi:, whence 
it was extraded many months after it firfl entered the 
body. About a nu>nth after the accident, flie felt a 
pain above the place where the needle ran in, which 
extendeti up her iiionldcr. It Lifted there three or 
four days, and then returned by fits. About 17 
weeks before the needle was extraded, flic felt a pain 
at her ftomach, was fick, and had Teachings to vomit. 
Thefe fyraptoms continued to afilid her (efpeciaily in 
the morning), until within two days of the needle be- 
ing extraded, at which time flie thought a pin had 
got into her right breaft. This direded the furgeon 
to make an opening there, and he extraded the lame 
needle that had entered at her arm from the part 
where the pricking pain was j after which flie had 
never any return of pain in her breaft, ftomach, 
flioulder, or arm. 

If, upon perulal of this cafe, you think it merits the 
attention of the curious, as corroborating the other, 
your recommendation of it to the Royal Society wUi 
be efteemed an honour to, 

S I R, 

Your much obliged, 

humble fervant 


Glouceftcr, Sept, i, 
1768. 


Dan. Lyfons. 
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IV. Jl Letter from the Honour ahh William 
'Hamilton, his Majcjfy s Emjoy Extraor- 
dinary at Naples, to Mathew hhity, iV/. /X 
Sec.R. S. cotttainmgjome Jarihcr Particulars 
on Mount Vefuvius,. a?ul other Polcanos in 
the Neighbourhood. 


S I R, 


Villa Anp;elica, near Mount VcAiviu?*, 
c 5 £lobcr 4 , 176b’. 


Read February 2 , 1^ I-J A V E but Very lately received 
J- obliging letter, of the 5 th 

of July, with the volume of Philofophicai 'Fran* 
fadions. 

I muft beg of you to exprefs my fitisfudtion at the 
notice the Royal Society have been picaled to t:ikc of 
my accounts of the two laft eruptions of Mount Ve- 
fuvius. Since I have been at my viila here, 1 have 
enquired of the inhabitants of the rnouutain after 
what they had feen during the laft eruption. In rny 
letter to Lord Morton, ! mentioned nothing but wliat 
came immediately- under my own ohlcrvativni : but 
as all the peafants here agfe'e in their nccxniiU of the 
terrible thunder and Uglitning, wliich laflcd aimofi, 
the whole time of the eruption, iqvju the intnt!Jtai(» 
only; I think it a circumftance worth attending to. 
Befides the lightning, which pcrfcdlly reicmhlcii the 
common forked lightning, there were tnaity sneicors, 
like what are vulgarly called falling ftars. A. peu- 

- laot, 
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flint, in my neighbourhood, loft eight hogs by the 
allies ialling into the trough with their food : they 
grew giddy, and died in a lew houis. The lad day 
of the eruption, the aftica, which fdi abuudantiy upon 
tiic mountain, were as while almoli as f io w j and the 
old people here alTurc me, that is a furc fyaiptoGj 
of the eruption being at an end. Thefc circum- 
fiances, being well attefted, i thought worth re- 
lating. 

It would require many years clofc application, to 
give a proper and truly philofophical account of the 
volcanos in the neighbourhood of Naples; but I am 
fure fuch a hiftory might be given, fupported by de- 
monftration, as would deftroy every fyftem hitherto 
given upon this fubjcifi. We have here an opportu- 
nity of feeing volcanos in ail their ftates. I have 
been this fummer in the illand of Ifchia; it is about 
eighteen miles round, and its whole bafis is lava. The 
great mountain in it, near as high as Vefuvius, for- 
merly called Epomeus, and now San Nicolo, I am con- 
vinced was thrown up by degrees ; and I have no 
doubt in my own mind, but that the ifland itfelf rofe 
out of the fca in the fame manner as fome of the 
Azores. I am of the fame opinion with refpeft to 
Mount Vefuvius, and all the high grounds near Na-' 
pies j as having not yet feen, in any one place, what 
can be called virgin earth. I had the pleafure of fee- 
ing a well funk, a few days ago, near my villa, which 
is, as you know, at the foot of Vefuvius, and clofeby 
the fca-fidc. At 25 feet below the level of the fca 
they came to a ftratum of lava, and God knows how 
mucli deeper they might have ftill found other lavas. 
Tlic foil all round the mountain, which is fo fertile, 

D 2 confills 
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confifts of ftrata^ of lavas, aflies, pumice, and ikhv- 
and-tbcn a thin ftratum of g 'oJ earth, which ‘’ood 
earth is produced by the furracc mouldering, and tire 
rotting of the roots of plants, vines, &c. 'This is 
plainly to be feen at Pompeii, whert: they are now 
digging ii'ito the ruinr, of that ancient city ; the hoides 
are covered, about lo or 15 feet, with pumice ami 
fragments of lava, feme of which vveigh three pi)umis 
(which laft circumflance I mention to llicw, that, in 
a great eruption, Vcfuvius has thrown ftoncs of this 
weight fix miles, which is itsdiftance from Pompeii, in 
a direft line) ; upon this ftratuin of pumice, or rapilii, 
as they call them here, is a ftratum of excellent mould, 
about two feet thick, on which grow large trees, ami 
excellent grapes. We have then the Solfatcrra, wliich 
was certainly a volcano, and has ccafcd emptying, for 
want of metallic particles, and over-abounding with 
fulphur. You may trace its lavas into tlic (ca. We. 
have the Lago d’Averno and the Lago d’Agnano, 
both of which were formerly volcanos ; and Atlr<jiii, 
which ftili retains its form more than any of thcii;. 
Its crater is walled round, and his Sicilian Mijclly 
takes the diverfion of boar-hunting in this volcano ; 
and neither his Majefty, or any one of his Court, ever 
dreamed of its former Hate. Wc have then that cu- 
rious mountain, called MontagnoNuovo, near Puxy:ule, 
which rofe, in one night, out of the Lucrinc .Pake ; 
it is about 150 feet high and three miles round. I do 
not think it more extraordinary, that Mount Vefavin,., 
in many ages, Iliould rife above 2000 fect j when 
this mountain, as is well attelled, role in one nij>;hf, 
no longer ago than the year 1538. I have a iirojcCt, 

next fpring, of palTmg fome days at Puxxolc, and of 

thiicciiug 



diflcdlng this mountain, taking its meafures, and 
making drawings of its flratas j for, I perceive, it is 
compoi’cd of ftratas, like Mount VefuviUvS, but without 
lavas. As this mountain is fo undoubtedly formed 
entirely from a plain, I (honld think my projed: may 
give light into the formation of many other moun~ 
tains, tliat arc at prclcnt thought to have been ori- 
ginal, and arc certainly not fo, if their flrata corre- 
Ijpond with tliofc of the Montagno Nuovo, I Ihould 
be glad to know whether you tlfmk this projed ol 
mine will he ufelul ; and, if you do, the refult of my 
obfervations may be the lubjcdt of another letter. 

I cannot have a greater plcallire than to employ my 
It'ifure hours in what may be of fomc little ufe to 
mankind j and my krt has carried me into a country, 
which affords an ample field for obfervation. Upon 
the whole, if I was to eftabliih a fyftein, it would be, 
that mcwitains arc produced by volcanos, and not volca- 
nos by motiniains. 

I fear I have tired you : but the fubjed of vol- 
canos is fo fwouritc a one with me, that it has led 
me on I know not how; I rtrall only add, that 
Vefuvius isquiet atprefent, tho’ very hot at top, wdierc 
there is a depohiion of boiling fulphiir. The lava that 
run in the Foflii Grande during the lail eruption, and 
is at lead 200 feet thick, is not yet cool ; a lliek, put 
into its crevices, takes fire immediately. On the fidcs 
of the crevices arc fine cryftMllinc falts : as they arc the 
pure falts, which c.dia!c ffesm the lava that has no com- 
munication with the ‘ intcriour of the mountaitj, 
they may perhaps indicate the compofuion of die 
lava. I have done. Let mo only thank you for 

7 ” lire 



the kind oflers and cxpreffions in your letter, and ior 
the care you have had in fetting ofr my preient to 
the Mufeum to the betl advantage of winch I have 
been told from many quarters. 

I am, 

S I R, 

Your moft obedient, 

humble fervant, 

W. Hamilton. 


V. J La/et 
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Received January 9, 


V. A Letter toDr. William Watfon, L. R. S. 
from the Hon. Dailies Barrington, F.R.S, 
on the Trees which are fiippofed to be incii- 
gettous m Great Britain. 


January a, 1769. 

Dear Sir, 

Read Feb. 9 and 16, ^ I N C E you fent me the ipcci- 
ly jy.. JyppQj-f.j chefnut, which 

was taken from the old hall of Clifford’s Inn, I have 
been at fomc pains to examine into the authorities for 
the prevailing notion, with regard to this being an in- 
digenous tree as alfo with relation to fome others,, 
wliich are generally conceived to be of the native 
growth of Great Britain, 

But, before I enter into other particulars, I fliall 
venture to lay down fomc general rules, from which 
it may be decided, whethci a tree is indigenous or 
not, in any country.. 

1 . They muft grow in large maffes, and cover con- 
lidcrable trads of ground j nor mu/l fuch woods end 
abruptly, by a fudden change to other trees, except 
the Situation and hraca become totally different. 

2. If the tree grows kindly in copfes, and fhoots 
from the hool, it muft far ever continue in fuch a; 

wood,; 
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wood, unlefs grubbed up with the greatcfi; care; nor 
is it then eafily extirpated. 

The feed of liidi tree mufl ripen kindly : na- 
ture never plants but where n fueccilion maybe caiily 
continued, and in ilie grcatcil jrrohifion. 

Laflly; Many places in every country nuifl receive 
their appellation from indigenous trees which grow 
there; as no circumfiance is more linking, wlien a 
tradl of ground is to be dcfcril^cd or diftinguilhed : 
hence fo many towns, villages, and farms arc named 
from the oak and aft, which arc the moll common 
trees of Great Britain. 

When the inftances of this arc fingulnr, it will 
prove diredlly tlie contrary ; as 1 iiope to Ihcw foon 
with regard to the chcfhut and tlie box. 

Having ventured to premife thefe general rules, by 
which it may be determined, whether a tree hath itcen 
planted by the hand of nature or not ; I Ihall now 
begin, by confidering the proofs which arc commonly 
relied upon, with regard to the Spaniflt, or Iwcet, 
chefnuts being indigenous in Great Britain. 

And, firffc, the very name of Spaniflt feems moft 
ftrongly to indicate the country from which it wa.s 
originally introduced here, as much as if a particular 
fpecies of oak was known in Spain by the name of the 
Englift oak. 

There may be fome doubts, perhaps, whether this 
tree is really a native of any part of Europe, as Pliny 
informs us, chefnuts were brought from Sartlis to 
Italy, and that they were improved in tallc l)y Ti* 
berius, who took particular delight in cultivating them ♦, 


* Pliny, lib. XV. cap. xxiii. 


I have 
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I have airo been informed by yen:, ibsat in Spain the. 
cheinut trees, deftined to produce t!ic f)cil iVuiip arc 
engrafted upon the wild chciiiut, astd that the 
Froncli call the common {ovtchaiaignia^ and the im- 
proved one tuiVQi/u’r, 

'Fhough i() much hath been fiid of iatc, v/irli re- 
gard to the extc'iicncc ol tliis v/ood for building, f 
cannot, ujxx; iiKpiiry, find that it is greatly priojcd ior 
this purpoic either in Spain, Italy, or the South of 
France ; but is chiefly valued for tire fruit, which 
forms a confiderahie article of food for the inhabit- 
ants, as well as of exportation- 

I likcwife cannot hear that this tree is to be found 
in any confiderahie mafles, till the traveller is at kaft 
two hundred miles to the fouth of Paris. 

Witli us the nuts by no means ripen kindly, though 
I have fometimes eaten them very good from Englifli 
trees. 

In Scotland, neither tlie walnut nor chefnut pro- 
duce good fruit, though there arc feme very fine and 
promiling timber trees, of the latter kind, at the Eaii 
of Brcdalbanc’Sj in the Highlands. 

All thefe circumftanccs feem to afford a flrong In- 
ference, that the Spanifh chefnut cannot be a native 
of Great Britain ; but I mufl: now confider the proofs 
which are generally adduced to the contrary. 

Mr. Miller (in his Gardener’s Dictionary) hath en- 
deavoured to prove, that the Spanifli chefnut grew in 
great profufion to the nortliward of London, by a 
citation from FitK-Stevens, which only implies, tliat 
there were large forefts in the neighbourhood of the 
metropolis, without either the chefnut, or any other 
tree, being fpccified. “ Proxime patet forefta ingens, 
VoL. LIX. ■ E “ faltus 
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“ faltus numcrofi, fcrciruin latcbrx, ccrvori'.ni, tiauKi- 
“ rum, aprorum, et taiirorum iylvciliium:’ 

Mr. Miller alfo mciuions, that iomc Hump- n: ili>. 
caycd chclhuts have been icen not lar ir:/'nuhc me- 
tropolis j he docs not, however, particiruirr/A: Ui.; p-et, 
and it llrould Iccm thcrci'ore, that he laid ix-ccivca t i'.i; 
information from others. 

Molf antiquaries luppofo, that Old London wai 
chiefly built with this kind of timber irom thde io- 
refl:s ; there is not the leafl: appearance, however, <d 
any fuch tree at prefent witliin twenty miles (>i Lon- 
don, which may not be accounted for, as bcinp; ot 
infinitely a more modern introdudlion than the time 
of Henry the Second, when h'itz-Stevens wrote. 

I remember the having once been prefent inyfelf, 
when a wager on tliis head was won ; it being (iip- 
pofed that a fmall fpccimen of a beam, from a very 
ancient houfe in Chanccry-lanc, was of this \vood j 
which turned out to be nothing but common oak. 

When you, therefore, lately put into my hands an- 
other fuch fpecimen of fuppofed chefnut, Irom the ohl 
hall of Clifford’s Inn, I knew it immediately to be 
only the common oak. 

As I had, however, at that time, an opportunity of 
proving this to a demonftration, by fending into* the 
country for part of an oaken beam from a'^ very an- 
cient ftable, and alfo a piece of Spanifli chcfmu, which 
grew near; I fliall, for your further fatisfafliun, lend 
three fpeci mens, which you will compare w^hcrc the 
wood hath been cut traurverlly, and where they arc 
marked with ink at top and bottom. 

The large irregular piece, marked CZ, is the fup- 
pofed chefnut from Clifford’s Inn. 

I'lu' 
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T'he fpccimen, marked 0, is from an oaken beam 
of an ancient liable. 

The Ipecimen, marked C, is from a Spanifjr 
cbefnut. 

I think it niuft immediately appear to any one, on. 
infpedlion, that the Ipecinicnf; C/. and O agree in the 
grain and texture (jf the wood, and that fpccimcii (' 
is evidently of a ditferent kind. 

Upon weighing alfo the fpecimena C and O, whiclr 
arc exadly of the iamc fizc, the oak turned out to be 
heavier than the chcfinu, by one fourth. 

With regard to this latter difference between the 
two woods, it may be proper to inform you, that the 
fpecimen of chefnut was taken from a young tree j 
the grain of tlic oak muff have therefore been clofcr 
than that of the chefnut ; but, on the otlier hand, it 
muff be rccoiicdcd, that there muff have been a very 
confiderable evaporation from the oaken beam during 
a long courfc of years. 

Dr. Ducarcl, in his Anglo-Norman Antiquities*, 
hath inferted a note of fome length, to prove, that Old 
London was not only built with chefnut timber, but 
that there flill continues a large trad: of chefnut 
woods near Sittingbourn in Kent, which he conceives 
to be a full demonftration, that this tree is indigenous 
in England. 

I had no fooner read this account, than I deter- 
mined to examine thefe woods myfelf, as well as 
what trees might be found in their neighbourhood. 

The refult of a very minute infpedion of them is, 
that I found thofe parts which conlift of Spanifti 

» P. g6. 
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chcrnut to be planted in beds or row?, about five 
yards diftant from each other j nor arc there any 
fcattering trees to introduce them, which is whut nuill 
be expedled near woods of natural growth. 

I fhall now proceed to anl'wcr Dr. Diicurers otlier 
arguments, with regard to the Spanifh chcliuU’s be- 
ing an indigenous tree in this country. 

He firft mentions a grant IX'ci/mc CajLmce’ram in 
Dendi which he fuppofes to mean the forcll of 
Dean. 

Upon looking into Spelman’s Index Villaris, I finil 
no lefs than two-and-twenty towns and villages which 
bear the name of Dean. Why, tlierefore, it ihould 
mean the Foreft, rather than any of thefe places, is 
not fo obvious j efpecially when, confidering the vnlfc 
tradl of ground included within this foreft, the grant 
muft: have been of fo very extenfivc a nature. 

Suppofing it to be the tithe Cajianearwm in any par- 
ticular parifh, it will amount to no more than a grant 
of the tithe of walnuts would do, which we know to 
be a tree originally of foreign growth. 

The fruit of a fmall number either of walnuts or 
chefnuts is very valuable, if near a confiderable town. 
I have been informed, that a grove, not exceeding an 
acre, of the latter, at Beach worth Caftle in Surrey, hath 
fometimes produced upwards of ten pounds, at the 
London market, when the feafon happened to be fa- 
vourable, and the nuts ripened kindly. 

I fhould fuppofe that this grove of chcfiiuts, from 
their fizc, may be about two hundred' years growth } 
and they already begin to decay very much at the 
tops, being what the woodwards term ftag-hcaded. 

If 
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If it be fllll contended, however, that this grant of 
tithe includes the whole foreft of Dean, I have been 
in almofl; every part of it, and can take upon myfclf 
to fay, that there are not the Icall vcfligcs of any fuch 
tree at prefent. 

Dr. Ducarcl next relics upon a manor in the 
neiglibourhood of Sittinghournc being called Chaftc- 
nye or Caftenye, from die circumftance of its being 
fuppufed to be amongft chefnut woods. 

This, however, is a finglc inftance of fuch a name 
to any place in England j and therefore the chefnuts 
being indigenous can be no more inferred from it, 
than that box naturally grows in this country, from 
the name of Box-hill, in Surrey. 

Now we happen to know that tliis hill was fo 
called from an Earl of Arundel’s having introduced 
this tree there, in the time of James or Charles the 
Firft*i and, from many circumllances, I diould fup- 
pofe that the chethut plantations near Sittingbourne 
are not of a much more ancient date. 

Dr. Ducarcl then mentions two very fine chefniit- 
trees, which grow at Hagley in Worccfterfliire j this, 
however, only proves, that the owner of that eflate, 
fome time ago, might think it worth while to plant 
them either for their beauty or their fruit. 

“ This place (viw. Box-hill) was firft planted by that fa- 
mows antiquary (tne Earl of Aruntlel), with box wood, dc- 
“ figning to have built a houfe there ; but want of water made 
“ him alter hia refolution, and build one at Albury, hard by ; 
“ now belonging fa the Earl of Aylesfurd.” Journey through 
England, vol.I. |irin.i;cd in lyaa. • 

See alfo the Article Box-IIilL, in an Account of the Environs 
of London, printed for JDodfley. : 

■ 6 The 
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The oldeft tree we have any account of, ncihaps 
in Europe, is a Spanilh chefnut whit'll grows in a 
court at Tortworth in Glouccfterfliirc : it is iappoit-d 
by Evelyn and Ilradley to have been planted in the 
time of King Jolin, from mention of it in deed;; of 
that antiquity. 

I have, however, procured more accurate infi'i ina- 
tion from Lord Z)«4vV, to whom this tree helt>ng'. ; and 
find that the notion of its great age relb merely upon 
a very uncertain tradition. 

But although w’e fliould fuppofe it to have been 
planted in the time of King John, it affords no 
ftronger argument of the tree’s being iiuiigcnoup, 
than thofe mentioned by Dr. Ducarcl to grow at 
Elagley; efpecially as there are no Itr.iggling chcl- 
nuts to be found in the neighbourhood of either of 
thefe places. 

In further proof that the chefnut formerly grew in 
this country, we are told, that the roof of Wcflminllcr- 
halljBofton church in LincolnfIiire,and many otlicrs, 
confifl; of this wood ; not becaufe any one hatli found 
it to be fo upon examination, but becaufe there arc 
no cobwebs upon fuch roofs. 

Sometimes alfo, to account for fpiders not harbour- 
ing in them, it is fuppofed that the timber is not 
Englifh, but Irifh oak j in fliort, rccourfe is had to 
any extraordinary and uncommon material, to folve 
the Angularity of there being no cobwebs on theic 
roofs. 

Having examined feveral ancient cielings with re- 
gard to this circumftancc, I take the caufc of the 
%iders not reforting to many of them to be the fol- 
lowing : 


This 
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This infeft is known to fubfifl; chiefly on the 
fmall flies which he larprizcs in his nets ; the conic- 
quence is, that he will no more be at the trouble of 
fpreading his web where flics cannot be expedted, 
than a fowler will lay his nets in a place where there 
is no refort of birds. 

It is believed that few of the fly tribe arc found at 
any great height from the ground, as they may be 
fuppofed to prey upon flill Imailer microfcopical in- 
fers, which would be the fport of the winds at any 
confiderablc elevation. They arc not therefore form- 
ed by nature for a high flight. 

If one may be allowed alfo to argue from 
what is obferved with regard to the fmallcfl birds ; 
neither the European wren nor tiie American hum- 
ming-bird are ever feen upon any thing higher than 
a flirub. , . 

Bcfides this, no fly is fcarcely ever to be found but 
where there is a good deal of light and fun-ihine j 
confequently a wide wooden roof (be k of what ma- 
terial it may) is the mofl; improper place tlxat the lpi~ 
der can lay his fnarcs in. 

If luch roof therefore is dark, though it is at the 
fame time very low, no flies will haunt it ; for a 
proof of which 1, may refer you to the cloiftcrs at 
Lincoln, or any gloomy cellar, though it may be 
above ground, and have windows which give it a cer- 
tain degree of light. 

Hence alfo f|)idcrs webs arc more common on 
whitewafb than on wainlcot, clpccially if it be painted 
of a dark colour. 

Having dwelt thus long upon the point of the 
Spanifli chefnut’s being indigenous or not, I fhall 

: 2 now 
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now trouble you with foinc obiervitionri ivhuiw tr.) 
the Pine commonly called the Si-otch h'ir, which 
certainly is not to be found in any part o! hhi^land at 
prdent, except where the plantation appear;; inotl: 
evidently to be of modern date. 

Caifar, indeed, informs ns, that no fort ol fir was 
to be feeu in this country at the time of his iu- 
vafion. 

It is well known that he made no very far ad- 
vanced marches j and his ohiervations are, pci haps, 
more to be depended upon with regarti to military 
operations, than what might rather engage the atten- 
tion of a botanift. 

Thei-e are, however, fo many well-attcfled fafts, 
both by Camden and others *, of firs being found at 
a very confiderable depth under the fnrfacc of the 
ground, that one cannot with-hold one’s alTcnt to 
them, extraordinary as it may appear at prclcnt, 
when throughout England we have no iiich trees, 
which afford the leaft grounds to contend that tlicy 
are of indigenous growth. 

If thefe indifputable fadls could want the addition 
of my poor teftimony, I happened to fee near liOch 
Rannoch, and in other parts of the Highlands of Scot- 
land, fubterraneous firs, which had been lately dug 
out. 

I procured a labourer to chip ofi’ fome parts of 
thefe trees, which fmelt moft ftronjgly refinous ; there 
could be no doubt therefore, from this circumflancc, 
but that they were firs, as well as from the grain of 

* See Camden In Lancaflilre, and Phil. Tranf, N" 6^, where 
,fnch fubterraneous firs are faid to be found in great quantities in 
•the ifland of Aadiolm in Lincolnftiiie, 

the 
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the wood : the poor people in thofe parts ufe fmall 
pieces ol them for candles. 

There were, however, no fir woods near any of 
thole places, in the Highlands, where 1 happcn.ed to 
iee thefe fubterraneous trees j and, indeed, the indi- 
genotts ones arc by no means lb common as is ge- 
nerally apprehended. 

Though what I have laft mentioned may, perhaps, 
make many imagine, that the timber found under 
ground muft have been feme other tree, which Hill 
continues to grow in the neighbourhood ; yet I think 
there may be two caufes afligned, why thefe bog-firs 
may be found in places where there is no fuch tree 
at prefent. 

The firfl is, that no pine or fir ever flioots from 
the flool j and the fccond, that, being a relinous 
wood, it is very eafily let on fire by lightning, after a 
dryfummer; and thus whole trads of them may be 
dcflroyed without their revegetating. 

I was, indeed, informed by an old man at Ranoch- 
Bridge, that his grandfather ufed to mention a tradi- 
tion of the fir wood in that neighbourhood having 
continued burning for a confiderablc time, and that 
the Irifli came over to fee the conflagration. 

A wood of this kind is Hill growing near the 
weftern end of Loch Ranoch, but it is feven or eight 
miles from the place where 'I faw the lubterraneous 
trees, near which there was fcarcely any other wood 
but birch. 

There feems to be little doubt, therefore, that the 
fir was formerly an indigenous tree in the northern 
parts of England 5 nor does this contradid any of the 

VoL. LIX. F rules 
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rules which I have ventured to lay down, as they 
have been found in great tnaflcs under ground, atul 
their not continuing to grow in the fame fpot nr 
neighbourhood liathbecn endeavoured to be account- 
ed for. 

As I travel a good deal during the futmner, and 
attend to matters of this fort, I fliaU now venture to 
mention fome other trees, which do not feem to he 
indigenous, though they arc commonly conceived to 
be fo, as well as by fome great botanifts, who have 
treated of Englifli plants and trees, 

I cannot think that the elm, which we fee every 
where, is indigenous. My reafons are, that I have never 
feen it out of a hedge-row, avenue, or clump, though 
it is a tree which fhoots vigorouily from the ftool : I 
have likewife never obferved any feeds on thh tiec, 
though you have lately informed me, that they (land 
on very fliort footftalks, and that the blolluni in the 
Jpring is of a pale red. 

Upon looking into Mr. Miller’s Didionary, I find 
he likewife aflerts that this tree bears feed ; but at the 
fome time mentions its being difiicuk, if not im- 
pradicable, to fupply the nurferies from it j wiiich 
.ftiews that it fcarcely ever comes to maturity in this 
climate. 

The Wych (or broad-leaved) elm, however, is cer- 
tainly of natural growth in this country j though it is 
more common in Scotland, and the northern parts oi' 
England, than in the fouthern counties. 

For the fame reafons, I cannot allow the lime to he 
indigenous, though in fome years the feed becomes 
mature. 


The 
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The greater part of the limes, which we now fee 
in every part of England, have been planted fince the 
time of Charles the Second, and were introduced by 
a French gardener, whofe name was Le Notre, at the 
fame time with the horfe-chefnut. 

There are, however, at More-Park in Hertford- 
fhire, fix or feven of thefc trees, which appear to be 
tlie growth of fome centuries ; fo fmall a number, as 
well as two or three limes of great antiquity on the 
banks of the river Neath in Glamorganfliire, only 
prove, that they were planted by feme gentleman, 
either for variety, or perhaps for the fragrancy of the 
flower. I (hould indeed rather fuppofe, that we owe 
moft of the foreign trees which may have been intro- 
duced into England fome centuries ago, to the alien 
abbots and priors, who, on fpccial occafions, fome- 
times vifltcd their benefices in this country. 

The greater Maple (or Sycamore, as it is improperly 
called) is certainly a foreign tree, though very com- 
mon in Scotland, the northern counties of England, 
and fome parts of Wales. 

I never favv the tree but in a hedge-row, ave- 
nue, or clump ; it muft: be admitted, however, 
that its feed comes to its full perfedion in almoff 
every year. 

I have already mentioned a reafon for the box not 
being confidered as indigenous j to which 1 muft now 
add, that no fuch place as Box-hill is to be found in 
Saxton’s maps, which were completed in the reign 
of Queen Elizabeth ; nor is it taken notice of by Ge- 
rard, in his Article B o x, who botanized fo much in 
the neighbourhood of London. 

Fa' Wfr 
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We fliould, indeed, iind great profuhnn ot tl'.ir* 
flrrub in BerkUiirc, as Aiicr iClencvciilis hath deuveti 
the mme oF that county From the worii Berroe : i 
could, never either fee, or hear ul, hox in any j>:iitoF 
it, except where it had been uled in a p:u'!errc, to Ic- 
parate the beds ol flowers. 

I have likewife looked into Benfon's Saxon Vfica- 
bulary, nor can I find any fucli won! as Bciioc. 
Mr. Lye’s new Saxon Didionary furnilhcs alio no 
fuch Article j on the contrary, he derives Bajiocpctjie 
a quadam nud^ quercu in forefta dc Viiibcpoujic ad 
quam folebant provinciales cuiivenirc. He cites lor 
this Job. Bromton 8oi. 

I fhall now mention feme trees and fliruhs, width 
I have doubts whether they arc natives of (Jrcat-Bri- 
tain or not, though they are fo coniidcretl by the Ho- 
tanifts 5 I cannot pretend, however, to be lb pofitivc 
as in feme of the former articles. 

I. never law the Yew where it grew h\ largo 
malTes, or appeared to have been fown by the hand of 
nature, Tlie moll confiderable ntimbers which I 
have happened to trieet with are on fomo of the 
Surrey hills ; thefe, however, fcarccly in any ioflance# 
cover more than an acre of ground. 

If I feould be right in fuppofing that this tree is of 
foreign growth, it may then be, perhaps, contended, 
that vve have nO.ever-grten tree or fliriib which is ind 
digenous, except the Holly, the Juniper, add -the Ivy, 

Every church-yard, indeed, proves that tins tree 
hath been for many centuries introduced into Eng- 
land j it leetns, however, Very extraordirtary that we 
^fhould have no account when, or for what purpofe, 

thi'» 
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this fo very general a pradice hath fo long prevailed- 
with us. 

As far as I can be Informed, after very dlii- 
geiir inquiries, it is peculiar to England • and I. 
never law but one yew-tree , in a Scotch church- 
yard ; wliich was of fo extraordinary a fixe, that 
you will forgive me, I am lure, for mentioning it* 
though it hailr no relation to the main purpole of my 
letter. 

It continues to vegetate at prefent in the church- 
yard of Glen-Lyon, a valley that takes its name from 
a river which runs through it, and empties itfelf into 
the Tay not farcaftward from Taymouth, a moll ca- 
pital and pidurcfqne feat of the Earl of Bredal- 
bane’s. 

I meafured the circumference of this yew twice, 
and therefore cannot be miHaken, wlien I in- 
form you that it amounted to fifty-two feet. No- 
thing Icarcely now remains but the outward bark, 
w'bich hath been feparated by the centre of the 
tree's decaying within thefc twenty years. What 
ftiil appears, however, is thirty-four feet in circum- 
ference. 

This, therefore, is, perhaps, the largeft tree we 
have any account of; as the great chefnut at Tort- 
worth, in Gloucefterfliire, was only 51 feet in cir- 
cumference, when meafured very accurately forty 
years ago by Greening, the father of the prefent gar- 
dener of that name. 

To the catalogue of doubtful trees, I mull: alfo add 
the Abeic, or White Poplar, liaving never fecn 
h growing according , to the rules which I have 

6 ventured 
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ventured to lay down with regard to indigenous 
trees 

I have Hkewife my fufpicbns witli regard to the 
Privet and Spindle tree j but thefe I muft fubmit to 
your more accurate obfervauons } and am, 

Dear Sir, 

Your moll faithful 
humble fervant, 

Daines Bafrington. 


* I believe it hath hitherto cfcapcd thebotanifts, that it is onlv 
in the laft ihoots of this tree, that the glolTy and ftiikiag white b 
to be feen on the reverfe of the leaf. 


VI, An 
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VI. An Account of a Cafe in which the upper 
Head of the Os Humeri was famed off^ a 
large Portion of the hotte afterwards ex- 
foliated and yet the entire Pdotioti of the 
Limb was preferved. By Mr. White, 
Surgeon^ at Mancheftcr. Communicated 
by Mr. Watfon, P.R.S. 

Read February 9, TT'DMUND POLLIT, of 
Sterling, near Cockey Moor, in 
this county, aged 16, of a fcrophulous habit of body, 
was admitted into the Manchefter infirmary, April 
6, 1768. The account I received with him was, 
that he had been fuddenly feized, about a fortnight 
before, with a violent inflammation in his left fhoul- 
der, which threatened a mortification, but at lafl: 
terminated in a large abfeefs, which was opened with 
a lancet a few days before his admiffion. The ori- 
fice was fituated near the axilla, upon the lower edge 
of the peSloralk major ; and through it, I could di- 
ftiniSlly feel the bead of the os humeri totally divefted 
of its burfal ligament. The matter, which was very 
offenfive, and in great quantity, had made its way 
down to the middle of the humerus, and had likewift 
burfl: out at another orifice jufl: below the procejjus 
acromion^ through which the head of the os humeri 
might eafily be feen. The whole arm and hand were 

fwelled 
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fwel led to twice tlieir natural lize, and were ciuin ly 
ufelefs to him ; he fuffered much pain, and tlu> ah- 
forption of the matter had brouglit on jicclic hnn- 
ptoms, inch as, night-fwcats, dhirrbtVih quirk pu'llf, 
and lofs of appetite, which had e.vircniely em. untied 
him. 

Under thefe very dangerous ciraunil.uioc.% there 
feemed no rcfource but from an operation The 
common one in thde Giles, that of taking oil* the tiriu 
at the articulation with thc/tv.yw/<r, appeared drc.ulltd 
both in the dill inflance and in its conld|ucncG;. I 
therefore propofed the following operation, from 
which I expeded many advantages; and pci funned 
it on the 14th of the fame month. 

1 began my incihon at that orifice which was fi- 
tuated juft below the frocejjus acromion^ and carricti it 
down to the middle of the humerus^ hy whicli all the 
fubjacent bone was brought into view. 1 then took 
hold of the patient’s elbow, and eafily forced the 
head of the out of its focket, and brought it 
fo entirely out of the wound, that I readily grafped 
the whole head in my left hand, and held it there till 
I had fawn it off (fee Tab. I. Fig. i,), with a com- 
mon amputation-faw, having hrft applied a paftc- 
board card betwixt the bones and the iTcin. ' 1 had 
taken the precaution of placing an affiftant on whom 
I could depend, with a comprefs juft above the cla- 
vicle, to ftop the circulation in the artery, if 1 ftiaiild 
have the misfortune to cut or lacerate it ; but no acci- 
dent of any kind happened, and the patient diii not 
Ibfe more than two or three ounces of blood, only a 
fmall artery which partly furrounds the joint being 
wounded, which was eafily' fecured, 

Oc 
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He wiir. remarkably cafy alter the operation, and 
relied weii that ni^ht; th,c dilchar«;c diininiihed 
every day, the Iwcllinj?; gradnally abated, his np-petitc 
rclunicd, and all his he^lic lymptuins vanillicd. In 
about five or lix weeks, I pcrceivctl the parts, from 
which the bone Irui been taken, had acquired a coit-- 
Ijclcrahlc i:''p;rec of rirmncls, and he wa.s able to lilt ;i 
pretty large; weight in his hand. At the end of two 
months, i found that a, large [ncceoFthe whole Ihh-- 
llance of tlie hone, that had been denuded L>y the ipat- 
ter, aiul afterwards expofed to the air, was now 
ready to leparatc from the Ibund, and with a pair of 
forceps i cufily removed it (Fig. IF). After this ex- 
foliation, the wound healed very fall j and on Augufl 
15th he w.is tlifeharged pcrfcdly cured. On com- 
paring this arm with the other, it was not quire an 
inch Ihortcr; he has the perfed u fc of it, and can not 
only elevate his arm to any height, but can likewife 
perfoi'm the rotatory motion as well as ever. The 
figure of the arm is no ways altered s and from the 
ule he has of it, from its appearance to the eye, and 
to the touch, I think I may fafely fay, the head, 
neck, and part of the body of the os humeri are ac- 
tually regenerated. 

I did not make ufe of any fplints, machine, or 
bandage, during the cure, to confine the limb llridly 
in one certain fituation, nor was his arm ever drefled 
in bed, but fitting in a chair, and, as foon as he 
could bear it, ftancling up, with his body leaning for- 
wards, to give room for applying the bandages, which 
were no more than jufl: nccellury to retain the dref- 
fingsj and to this method 1 attribute the prclervation 
of the motion of the jpint, whjeh could not have 
, Vol. LIX. G been 
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been fo well effbaed any other way } but the joint, 
in all probability, would have remained ftift', and 
formed an anchyfo/is, if it had not been allowed to play 
about. 


REMARKS. 

Though from this operation I hoped for many 
advantages preferable to the amputation of the limb 
at the fcapula, yet my moft fanguine expedations 
fell greatly fhort of the fuccefs attending it, I did 
not flatter myfelf with the hopes of a moveable joint, 
or that the length of the limb would be fo nearly 
preferved, when there was a lofs of above four inches 
of the whole fubftance of the bone without any 
other bone to fupport it as in the leg and fore- arm ; 
and where the dreadful condition of the artn at the 
time of the operation prevented me from jn.ikiiig ulc 
of any machine to keep it extended *. But I fup- 
pofe the weight of the arm was in this cafe in feme 
meafure fufEcient to counterbalance the contradilc 
power of the mufcles, for his arm was only fufpended 
by a common fling, and the patient not at all con- 
fined to his bed. 

I could not help being furprissed to find fo much 
ftrength and firmnefs in the parts as evidently fhewed 
a regeneration of the bone before the lower part had 

* After the extradion of three inches an 4 ten lines of the w 
humeri, M. Le Cat made ufe of a machine to keep the upper 
and lower pieces of the bone at their proper diftances. He ha* 
given a defeription of the cafe, and a %ure of the machine, in 
vol, LVI. of thePhilof. Tranfa^, p, 270, 

exfoliated, 
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exfoliated, or even before it had begun to loofen. 
This ofieous matter could not proceed from the fcit- 
pula^. the glenoid cavity of tliat hone not being di- 
veiled of its cartilage j could it then pollibly ticape 
from die end of t!>c found bone, before the morbid 
part had begun to ieparate iVom it ? or are there any 
vefcls that could convey the bony matter, and depoiit 
it in the place of what had been removed * ? Thefe 
are points that I will not pretend to decide abfolutcly, 
but I am much inclined to the latter opinion -f-. 

^ Mr. Gooch, in his volume of Cafes and Prailical Remarks, 
relating the cafe of a compound fradturc of the leg, where a very 
confid^rable portion of the tibia was fa wed off, fays, ‘‘ In about 
** tiiree weeks I was feurible, as were alfo fcvcial furgeons whom 
curiofity led to^lce fo uncommon a cafe, that the fuMbnee 
which grew in the fpacc of five inches entirely void of bonr, 
had acquired in the middle only a greater degree of foHdity 
than llcfli ; which circumftance not agreeing with the general 
received notion of the generation of callus>^ we proved beyond 
difpute, with a fliarp pointed inftrument, and weohferved that 
the oiEilcation was gradually farmed from that central point, 
** which was confiderably advanced before any exfoliation was 
caft off* the ends of the divided bone* in lefs than four 
** months, the whole fpace was fo well fupplied with the mllus^ 
or rather new bone, that he was able to raife his leg when the 
bandage was ofF, without its bending/^ 

Cafis and Rmarh^ new Edit. p. 287% 
f In univerfum in fanguine materles tft apta producendo oiit, 
quae adeo frequenter in cellulofum fpaiium intimum, interque 
convexam fuperficiem membrame intinun arteriarum, concavam- 
quo niembranre roufculofe extrcmitatein eftundimr, et cafeofm 
primo, inde callofa, quafi coriacea, demum offese fquam* fit fi-* 

, minima. 

Halleri Elem* Phyfiolog. tom. Vllf* p* 316* 
Call! in offibus non fra^turas folas, led amifla Integra 
ofiTa farcientes, fiunt ex Jiquido glutinofo, pulfu prnximarum 
teriarum compaflo, &c. Halleri Primae Line«, p* 14811^ 

Sec farther HalkPs Pathological Obfervations, Dhi xlvii, 

G a 1$ 
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Is it not probable that there is a regeneration of the 
cartilage as well as the bone ? for it is well known to 
every- body converl'ant in anatomy, that the ends of 
fome bones, which are joined to no others, are co- 
vered with cartilages ; but thefe are never wanting on 
the ends, and in the cavities of fuch bones as are dc- 
figned for nrotion ; and I cannot fee in this cafe how 
the motion could be preferved fo complete without a 
cartilage j and indeed without a burfal ligament, or- 
fomething analogous to it, to contain the fynovia, and 
keep the bone in its place. 

As this is the firfi: operation of the kind that has 
been performed, or at leaft made public, I thought 
the relation of it might poffibly conduce to the im- 
provement of the art. That ingenious furgeon, Mr. 
Gooch, has indeed related three inftances of the heads 
of bones being fawed off in compound luxations. In 
one of thefe cafes the lower heads of the tibia, and 
fibula were fawn off, in another that of the ra.ditis^ 
and in the third that of the fecond bone of the thumb j 
but thefe were, in many refpetSs, different from the 
prefent cafe. 

. I believe it will feldom happen that this operation 
will not be greatly preferable to the amputation of the 
arm at the Jcaputa, as this laft is. generally performed 
for a canes oi the upper head of the os huimri j and 
as the prefervation of a limb is always of the ntmoft 
confequence, and what every furgeon of the leaft hu- 
manity would at all times with for, but particularly 
where (as in this cafe) the whole limb and its adlious 
are preferved entire, the cure no ways protraditxi, and 
the danger of the operation moft undoubtedly Icfs. 
For though amputation is often indifpenfably necef- 

fary, 
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iliry, and frequently attended with little danger or 
inconvenience when only part of a limb is removed ; 
yet where die whole is lofl, the danger is greatly in- 
crcafed-, £tnd the lofa irreparable. 

I have-frequently. performed this operationjOn dead 
fubjeds, and where the parts had not been difeafed, 
and never found any difdculty j .and from the diffec- 
tion of the parts had no reafon to doubt of fuccefs in. 
a living- fubje®, w'kere the'liga,rneBts and mufeks are 
more fiipple, and the inap‘er, by infinuating itfelf be- 
twixt the bone and’ in teguments, has tiiade lefs diflec- 
tion necelfary. ■ 

I have likewife, in ' a 'dead fubjeS:,'- made art incifion 
on the external flde of the hip joint, and cqndnuedthe 
incifiori' down below- fh^'gxo.i.xfirochanteri tltenf cutting 
through the .bm'l'al' -Kgamentj. and bringing the khefe 
inwsards, the- Upper- head of the-'wj^rwm was forced 
out of its focket, and ealily fawed off ; and I have no 
doubt but this operation might be performed upon a 
living fubjedl with great prol'pedt of fuccefs. 

The Royal Academy of Surgery at Paris propofed 
for a prize queftion. Whether amputation of the 
thigh at its articulation with the w innominatum was 
ever advifeable : but w'as I under a ncceffity of per- 
forming this operation, or that which I have been 
deferibing, I fiiould not hefitate a moment which to 
prefer. 

C. White. , 


TA B. L FI G. 1. 

. . . .Thati part of the bone which was fa wed off. 

< 2 . The head of the bone corroded by the matter, 

F I G. 
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F I G. II. 

The piece of bone which exfoliated. Both 
pieces together were five inches in length, 
four of which were of the whole fubftance. 

FIG. III. 

The arm as it appeared after the wound was 
healed. 

a. The cicatrix of, the firjfi incifion. 

b, b.b. The cicatrix of the incifion made to bring 

out the head of the bone. 

N. B. The drawings from which this plate was 
engraved were made by Mr. Aikin, my pupil, who 
attended at the operation, and during the whole cure. 


ya Lrnm 
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Received February 1769* 


VII. Letters from the Rev, Dr. William 
Borlafe, F. R. S. ReBor of Ludgvan in 
Cornwall, to Charles Morton, M. D, 
jP. R, S. and frojn Mr, Rofewarne, of 
Truro, to Z)r. Borlafe ; giving an Account 
of a Specimen of Native Lin fotmd in 
Cornwall, and now depofited in the Mu- 
feu m of the Royal Society. 


Ludgvan, Jan. 30, 1769. 

Sir, 

Read February 16, E R H A P S you may not have 
1769- forgot thatj in the year 1765, I 

fent a fpecimen of native tin, to be depofited’ ki the 
Royal Society’s Mufeuin; and though the account 
of it, publiflhed in the Tranfadtions of the year fol- 
lowing, was not fuch as I wi£h, yet I am fteadily 
intent on paying rny duty -to ^th'e Society, and obviat- 
ing (as far as lies in my power) all doubts relating to 
natural knowledge.: 

Laft poft I received a letter from Mr. Rofewarne, 
of this county, with an account of his having met 
with another fpecimen of native tin j and I fend it 
you inclofed, for your infpedlion, to be returned at 
. . " your 
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your lelfure. This young gentleman is a confidcr- 
able merchant, efpecialiy .veiled in tin affairs, 'with a 
great (hare of quicknefs and undcrftanding in the fu- 
fion of metals j and I refer it to you, whether it may 
not be proper to introduce him at the next meeting of 
the Roji’ai Society, by your means, and requeft him 
thereto fhew that rateJpccirnen which he carries with 
him to-to\vn. , » . . . , . • 

He, indeed, intends i(you’ll find by his letter) to 
bfi'ng it’back hirn ; ■ but if tins be'only to let me 
ijhave the infpeSibn''of k, and, through •rtiy hands, to 
depofifc it in }x)nf 'Mpfeum, I ,fi.iall ;dafily:,.difpenre 
with every ceremony of that kind ^ 'and I write him 
by this or next-pofi;, that (as it is fmall, and may mifi- 
carry, or be miflaid:' in fuch, long joumjes) I intreat 
him to let it reft, forffhe'fetJsfadlidn'of ' the lioabtful, 
in your Mufeum ; and, as I hope to prevail, let it re- 
main with the fample I fent, but in Mr. Rofewarne’s 
name. . ^ 

As every acquifition in natural hiftory will, I know, 
he very acGqptabl? , to you and .th?^gmtlemen o£ ‘the 
Society ,Jbr whom Tihaye: the great'eftlirefpea, I make 
the 'Ks; apology for. giving you this trouble,, and 
imma ... : ■ : ' - . 

Si’R, . ■ 

: ,/• 

■youymoft obediqntj fervant, 

William -Borlafe. 


Received 
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Received February p, t ydp. 

To the Rev. Dodor William Bortafe. 

Rev. Sir, Truro, Jan. 27, 1769. 

’Read February 16, T HAVE the pleafurc to acquaint 
17 9* dL I j^gj. ^ 

fpeci/nen of native tin, which is fo evidently fo ai firft 
fight as not to admit of the ieafi; doubt or objedtion. 
The delcription of it is this^ fome fireatners in the 
■parifla of Luxilion brought in a parcel of tin ore to a 
blowing-houfe lam concerned in at Sthurtle; amongft 
the parcel was a great number of tin diamonds of a 
mofit beautiful nature, of the rozin kind; one was 
eminently fuperior to the reft, ’being almo'ft tranlpa^- 
rent, and feemed to have fomething in the center 
which, through the ftone, looked like gold. This in- 
duced me to break the ftone ; which . was no Iboner 
done than I found it to be native tin, in the very cen- 
ter of the diamond. The fpecimen is fo fmall, that I 
am at a lofs which way to fend it for your infpedlion, 
for fear it fhould he loft. I ftiall fet out for London 
on Monday next, and intend carrying this curiofity 
with me. I’ll not leave it behind me ; but when I 
come back you lliall fee it, and through you depofit 
it with the Royal Society, for the fatisfadion of the 
curious. I am. 

Rev. Sir, 

Yout obliged and faithful 

humble fervant, 

Henry Rofewarne. 

H VIII. An 


Vox. LIX. 
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VIII. Accoimt of an EJfaj on the Origin 
of a natural Paper^ found near the City 
of Cortona in Tufcany. In a letter 
from John Strange, Efq] F. R. S. to 
Mathew Maty, M. D. Sec. R. S. 


Dear Sir, 

Read February 1 6, T\ /f* Y letter to Mr. ColtelHnl, fe- 
1769. cretary to the Botanical Aca- 

demy of Cortona, concerning the origin of a natural 
paper found in the neighbourhood of that city 
(which, with fome fpeciinens of p"-per, you bblig- 
ingly prelented to the Royal Society in my name), 
being written In a foreign language, and but little 
known j I have thought proper to give you the fol- 
lowing fhort account of it, together with fome addi- 
tional remarks, which 1 have made fince its publi- 
cation. 

In Auguft 1763, fome low grounds, in a farm 
about four miles fouth-weft of Cortona, which had 
been flooded, were found covered with a fubftance 
very much like a finer fort of common brown paper. 
A eircumftantial account of the fad: was communi- 
cated to the public the September following, in a let- 
ter from the faid Mr. Coltellini to Dr. Lami, profef- 
for of theology at Florence. 

This account furprifed, and exdted the curiofity of 
the naturalifts in Italy j and various were the con- 

jedures 

7 
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je6:ures offered upon the occafion. The prevailing 
opinion, however, attributed the formation of this 
paper to a cafual aggregate of the fibres of different 
kinds of filamentous plants, colledted together by the 
waters, and left on the furface of the ground at their 
retreat. This fuppofition feemed plaufible enough, 
fince fuch a mechanifm could be produced only by 
filamentous plants ; mofl of which are commonly the 
fpontaneous produdlions of fuch low, marfhy ground. 
But upon confidering that, in the paper manufadures 
of different countries, various degrees and methods 
of maceration are requifite, according to the refpedive 
qualities of the fibres of different plants j it appeared 
to me very difficult to conceive, that a paper of fo 
delicate and uniform a texture as that of Cortona 
ffiould owe its origin to fo complicated and remote a 
caufe. 

To bring the matter in queftion to a more certain 
iffue, I therefore thought it necellary to examine the 
threads of this paper with a good microfcope j and, 
agreeable to the opinion 1 had entertained, found 
them to confift of mere filaments of the common 
fpecies of Conferva, without the intervention of any 
other plant whatfoever. It was eafy enough to afcer- 
tain the identity of the Conferva, the filaments of 
which it is compofed being of a peculiar ftrudure* 
and very different from thole of any terreffrial plant j 
befides, as they are folitary in their natural ftate, they 
undergo no other alteration by the above mechanifm, 
than the lofs of parenchyma that invefts them, the 
ftrudure of the filaments themfelves remaining as 
perfed as ever. . 

H 2 To 
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To confefs the truth, I was but very fuperficialiy 
acquainted with this fpecies of Conferva till I had 
-made the above difcovery ; fince the defcriptions of 
it, which we find in the books of botany, by no 
means afford an adequate idea of the fthidture of the 
plant. Dillenius (i), in his defcription of it, pre- 
tending to corred Pliny, for a fuppofed impropriety 
in the term fiftiilofa denjitatis, fays, that there is no 
cavity obfervable either in this or other larger fpecies 
of Conferva, excepting, perhaps, in his Conferva 
chotomaify-, in which be is certainly miftaken j fince 
the filaments of the common Conferva, when exa- 
mined with a good microfcope, evidently appear to 
be capillary tubes divided at equal diftances by paral- 
lel fepta or diaphragms, exadly like the 25th fpecies 
of the fame genus in. Dillenius’s Tables. Pliny’s (3) 
epithet, therefore, fo far from being improper, is a 
real charaderiftic of the thing in queftion. 

As the fyftematical botanifts generally take their 
leading charaders from the external figures of plants, 
we need not be furprifed to find them inaccurate in 
their defcriptions of the fmaller tribes ; more efpe- 
cially as they negled the ufe of proper glaltes, by 
which alone they can acquire a knowdedge of them. 
Dillenius and Linnaeus him’felf have both been led 
into miffakes, from this omrffion. The former, in 
the preface to his Hiforia Mnfconan, confefles, that 
he made ufe of common glaffesionly, in order that 
the figures of the fmaller plants, i which he was to 

(i) Hift. Mufc. Gen. i. Ord, i. Sp, r, 2. 

{2} IkGen. 2. Sp,.9. (3) Hift. Nat. lib. XXVII.'cap. viii. 

reprefent 
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reprefent in his Tables, might not deviate too much 
from the natural appearance of the plants themfelves 
to the naked eye ; and it is pretty evident that the 
glafles he ufed were but of moderate powers, fince, 
befides other miftakes, they left him quite undeter- 
mined whether his 4th and 5th fpecies of Conferva 
had ramifications or not, though this very diftinftion 
forms a feparate feries in the firft Ordo. Linnasus'’s 
(4) generical charadler of this plant is certainly lefs 
defedlive than that given by Dillenius, inafmuch as 
he takes notice of the tubercula omitted by the for- 
mer, and calls the fibres of the Conferva capillary^ but 
as he does not exprefsly fay, whether thefe fibres are 
tubes or not, and takes no notice of the fepta or dia- 
phragms diftributed' at equal diftances along them, I 
apprehend that he equally negledled examining the 
plant with proper glalfes. Perhaps he adopted the 
ItxTsxcapillarhiio'ax profelTor Van Royen’s Synonyme, 
which he quotes ; efpecially fince, in his divifionsand 
fpecific charadters of the Conferva, he has fallen into 
the fame miftakes with Dillenius, whom he chiefly 
followed in his clafs of the Cryptogamia. 

If the fyftematical botanifts have not therefore ac-' 
quired an adequate knowledge of the ftrudture of the 
minuter Confervas, by negleding to ufe proper 
glafles, their deferiptions of thefe plants muff necef- 
farily bs imperfedt. 

The fpecimens of paper, which I fent you with 
the copy of ray letter, are, 

Firft, A fpecimen of the natural paper of Cortona. 

Secondly, An artificial paper made of the firoe 
fubftance with the natural paper of Cortona j which 
(4,) Gen. Plant, Cl. a^.. 


Ihbflance* 
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fubftance I prove (5) to be the common Conferva ; 
but as the plant, by miftake, was not kept long 
enough in maceration, the parenchymous matter, 
which ought to have been feparated from it, is in 
part ftiii remaining, and gives the paper a greenilh 
colour, befides making it very brittle. 

Thirdly, A fpecimen of a much better and ftronger 
paper made of the fame Conferva, by Sir Alexan- 
der Dick, baronet, near Edinburgh ; and I remember 
feeing others of the fame fort, but of inferior qua- 
lity, made by Monf. Guettard, of Paris j an ac- 
count of which has been already printed (6). 

Fourthly, A fpecimen of another artificial paper, 
which I made of the Gentjia yuncea macerated in 
warm water, and prepared afterwards in the common 
manner. T do not recoiled, that this fubftance was 
ever tried before ; neither is the Genifta yuncea in- 
lerted in the lift of filamentous plants publiftied by 
Monfieur /a (7). This anecdote, though 

Vitruvius (8) recommended it for fimilar ufes fo many 
centuries ago, was new to Monfieur De la Lande, 
when I had the opportunity, of communicating it to 
him at Paris on my return from Italy in 1764. 

Thefe matters are, I confels, of more fpeculation 
and curiofity than ufe ; but as they have given occa- 
fion, in the courfe of my inquiry, to fome phyfical 
and botanical remarks, I thought they might not 
prove wholly unacceptable to the learned members 
of the Royal Society ; and fhould think myfelfvery 
happy, if other gentlemen, of greater knowledge 

(5) See the Table of References to the Figures. 

(6) Journ.CEcon. Avril, 1761. (7) Art de faire du Papier-. 

(8) Archit, lib. VII. cap. iii. . . * 


and 
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and abilities than myfelf, fhould be hereby encouraged 
to purfue the above hints, in order to obtain a more 
accurate knowledge of a genus of plants hitherto but 
imperfedlly defcribed, and perhaps lefs known than 
any other of the Cryptogamia clafs. I am. 

Dear Sir, 

Your moft obedient, 
and humble fervant, 

John Strange. 


Appearances of the Conferva Plinii, viewed in differ- 
ent ftates with the microfcope ■, with references to 
the plate. SeeTab.il. 

A. Conferva Plinii, in its natural vigorous ftate, of 
a deep green colour j taken from the fofintaln 
in the middle of the botanical garden at Flo- 
rence. 

B. B. B. Tranfverfe membranes or diaphragms, ap- 
parently of a fpongy nature, and tranfparent. 

C. C. C. Parenchyma which gives the deep green 
colour to this plant, replete with globular ap- 
pearances, like air-bladders. 

D. Conferva Plinii, of a yellowifh green colour j 
taken from a fountain in Marquis Grifoni’s gar- 
den at Florence. This plant was in the firft 
ftage of putrefaction, a great part of its paren- 
chyma being diflblved and feparated from it: 
hence its degradation of colour. 

E. E. E. The 
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E. E. E, The tranfparent diaphragms. 

F. F.F. Appearance of the parenchyma with 
fewer, hut apparently regular veficles of air. 

0. Conferva Plinii A. dried between two pieces of 
glafs, and thereby contracfted at the joints. The 
parenchyma of the plant had fluck thefe pieces 
of glafs fo faft together, that they were with 
difficulty feparated. 

H. Conferva Plinii D. dried , between two pieces 
of glafs. The apparently longitudinal fibres are 
nothing but foldings of the membranous tube ; 
for, on moiftening the plant, and moving the 
pieces of glafs in different dire<Stions, thefe fold- 
ings increafe or decreafe arbitrarily. 

1, K. L. Appearances of Conferva Plinii, taken 
from three different places in the canals about 
Pifa, afterwards lleeped for fifteen days in com- 
mon water, then extended upon paper to dry, 
and put a fecond tkne into water for an hour. 

M. Appearance of a thread of the natural paper of 
- Cortona, with the diaphragms NN appearing 
opaque. 

C. A thread of the fame paper, fteeped for an hour 
in common water. 


IX. Eicpe- 



Keceited February 9, lydp. 

IX. Experiments on the lateral Force of 
EleSirkal Explojtom. ^JofephPrieftley, 
LL,D.F.R,S. 


Read Fehraary 23, E I N G informed, in accounts 
1769. of damages done by lightningi 

of perfons and things being removed to confiiderable 
diflances, without receiving any hurt, I was excited 
to try whether I could produce fimilar effcds by 
eleflricity. All the other known efffeds of lightning 
had been frequently imitated by the application of 
this power j but 1 do not know that this effcdt h;.s 
ever been fo much as taken notice of by any eledfri- 
cian. The experiments I prefently found to be very 
eafyj and I think it not difficult to afcertain the 
caufe of this ftriking effed:, and the manner in which 
it is produced. 

If pieces of cork, wood, powder of any kind, of 
any light bodies whatever, be placed near the explo- 
fion of a jar, or battery, they will not fail to be 
moved out of their places, at the inftant of the dif- 
charge. If the explofion of a large battery be made 
to pafs over the furface of animal or vegetable fub- 
ftances, in the manner deferibed in the printed ac- 
count of my experiments, and large corks be ftrewe,d 
along, or near the path intended for it, it is furprizing 
VoL. LIX. I 
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to obferve with what violence they will be driven 
about the room ; and this difperfion is in all diredions 
from the center of the explofioa ; and-.it makes no 
difference whether the rods, between which it is 
made, be fharp-pointed or otherwife. 

The effed of this lateral force is very remarkable 
in attempts to fire gunpowder in eledrical explofions. 
If the gunpowder be confined ever fo clofe in quills 
or cartridges, and they be held fall: in vifes, yet, 
when the explofion is made in the center of them, it 
will fometimeS happen, even when a wire has been 
melted in the midft of the powder, and the fragments 
have been feen red-hot for fome time in different 
parts of the room, that the powder has not been fired, 
or only a few grains of it, the reft being difperfed 
with great violence, part of it flying againft the faces 
of perfons who aflifted in making the experiments. 
This circumftance, together with the charcoal being 
a conduder of eledricity, makes it fo extremely diffi- 
cult to fire gunpowder by eledrical explofions ; and 
it is evidently owing to this lateral force, that parts 
of the melted wire fly fb many ways, and to fo great a 
diftance from the place of explofion. 

This lateral force is exerted not only in the neigh- 
bourhood of an explofion, when it is made between 
pieces of metal in the open air, but alfo when it is 
tranfmitted through wires -that are not thick enough 
to condud it perfedly ; and the fmaller the wire, 
and the more complete the fufion, the greater is the 
'difperfion of light bodies placed near it. At one 
time, when the wire was not melted, but turned 
blue by the explofion (in which cafe it generally af- 
fames. a dufky red, which lafts but for a moment), 

there 



. there was a fmall difperfion from every part of the 
wire, but by no means fo great as it would have been 
if it had been melted, or only heated to a greater 
degree. 

By a confiderable number of trials I found, that a 
greater force of explofion would move light bodies at 
a greater diftance ; but the fmaller the bodies were, 
the lefs was this difference ; fo that I fuppofed, that 
if they had no weight at all, they would, probably,* 
be moved .at the fame diftance by the explofion from 
any quantity of coated furface, charged equally high ; 
but there was a great difference in the weights re- 
moved by different forces at the fame diftance. 
Placing the fame piece of cork at the fame diftance 
from the place of explofion, I found that the difchargc 
of one jar removed it ^th of an inch, two jars i^th, 
three i-lths, and four about two inches} fothat I do 
not wonder at very heavy bodies being moved from 
their places, and to confiderable diftances, by ftrong 
flafhes pf lightning. 

That the immediate caufe of this difperfion of bo- 
dies in the neighbourhood of eleftrical explofions is 
not their being fuddenly charged with a quantity of 
eledtric matter, and therefore flying from others that 
are equally charged with it, is, I think, evident from 
the following experiments and obfervations. I 
never obferved the leaft fenfible attradtion of thefe 
light bodies to the brafs rods, through which the ex- 
plofion paffed, or to the elediric matter paffing be- 
tween them, previous to this repulfion, though I ufed 
feveral methods which could not have failed to Ihew 
it, if there had been any fuch thing. Sometimes I 
fufpended them in fine filken firings, and. obferved 

^ la that 
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that they had contracted no electricity after they had 
been agitated in the manner defcribed above. Some- 
times I dipped them in turpentine, and obferved that 
no part of it was found flicking either to the brafs 
rods themfelves, or to any part of the table betwixt 
them and the place where the light bodies had been 
laid. I even found that the explofion of a battery 
made ever fo near to a brafs rod did not fo much as 
difturb the equilibrium of the eleClric fluid in the 
body itfelf : for when I had infulated the rod, and 
hung a pair of pith balls on the end oppofite to that 
near which the explofion pafiTed, I found that the 
balls were not in the Icaft moved at the time of ex- 
plofion, which they would have been, if part of the 
electric fluid, natural to the body, had been driven, 
though but for a moment, towards the oppofite end. 
I alfo obferved, that the efFeCt was the fame, when 
the explofion was made to pafs through one of the 
knobs of the infulated rod. This lateral force was 
evident through thin fubftances of various kinds in- 
terpofed between the explofion and the bodies re- 
moved by it, as paper, tin-foil,- and even glafs j 
for when fome grains of gunpowder were put into a 
thin phial, clofe flopped, and held near the explofion 
of « battery, they were thrown into manifefl agi- 
tation. 

I therefore think it mofl probable, that this lateral 
force is produced by the expulfion of the air from the 
place where the explofion is made. For the eleClric 
matter makes a vacuum of air in its paffage j and, 
this air, being difplaced fuddenly, gives a concuffion' 
to ail the bodies that happen to be near it. Hence 
the removal of the light' bodies, and the agitation 

comma- 
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communicated- to the thin fubflances, and to the air> 
and the light bodies placed beyond them. 

The only objedion to this hypothefis is, that this 
lateral force is not fo much lefs m vacuo as might be 
expeded, when the air is fuppofed to receive the 
concuffion firft, and to communicate it to other bo- 
dies j but it mull: be confidered, that the moll perfed 
vacuum we can mahe with a pump is not free from 
air. I have tried to make this experiment in a Tor- 
ricellian vacuum., but could not fucceed at that time. 
Befides, as the eledric matter, of which an explofion 
confifts, mufl: take a wider path in vacuo, if not 
equally fill the whole fpace, it may affed a body in 
its palTage, without the intervention of any air. In 
condenfed air, this lateral force was not, as far as I 
could perceive, much increafed. 

Willing to feel what kind of an impulfe it was 
that aded upon bodies, when they were driven away 
by this lateral force of eledricity j I held my finger 
near the path of an explofion of the battery, palling 
over the furface of a green leaf, when 1 felt a ftroke, 
as of fomething pulhing againft my finger. Several 
corks, placed in the fame fituation, were driven to a 
confiderable diftance by the fame explofion. 

Recolleding that this power, which I now call the 
lateral force of eledrical explofions, muft be the fame 
with that which gives the concuffion to water, men- 
tioned in my experiments to imitate an earthquake, 
and to vegetable and animal fubllances, over the fur- 
face of which it pafles j and being determined to make 
a more fitisfadory trial of it than I had ventured to 
do before, I laid a green leaf upon the palm of my 
hand, intending to make the explofion pals over the 
. -leaf ; 
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leaf j but tlie leaf was burft, and torn to pieces, and 
the explofion, paffing over my hand, gave it a violent 
jar, the eife(ft of which remained, in a kind of ting- 
ling, for fome time. 

Laftly, in order to judge the mod perfedly of this 
force, I laid a chain communicating with the outfide 
of the battery upon my bare arm, above the wrift, and 
bringing the difcharging rod near the flefh, within 
about two inches and a half of the chain, I made the 
explofion pafs over that quantity of the furface of the 
fkin. Had I taken a greater diflance, I was aware 
that the explofion would have entered the flefli j 
which, I was fenfible, would • have given a painful 
convulfion to the mufcles through > which it palled. 
In this cafe the fenfible effedt was very different from 
that, being the fame external conculTion as before j 
and I have fometimes thought, that the fenfation is 
not difagreeable. However, the hairs upon the Ikin 
were finged, and curled up along the whole path of 
the explofion, and for the Ipace of about half an inch 
on each fide of it : alfo the papilla pyramidales of the 
ikin were raifed, as when a perfon is lliivering with 
cold. This was alfo the cafe in every part of the arm 
which the chain touched, and even that part of it 
which was not in the circuit. Both the path of the 
explofion, and the place on which the chain had Iain, 
had a rednels which remained till the next day. 
Sometimes the flelh has contradled a blacknefs by this 
experiment, which has remained for a few hours. 


X. Various 
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X. Various Experiments on the Force of 
EleBrical Explofons, By Tofeph Prieftley, 
LL.D.F.RS. 


Read March z, TV /ff" A K I N G the explofion of a bat- 
^ Xv X p3fs over the furface of a 
green cabbage-leaf, I obferved that it left a track near 
^th of an inch in breadth, exceedingly well defined, 
and diftinguifhable by a difference of colour from the 
reft of the leaf. Along this path, alfo, the firmnefs 
of texture in the leaf was entirely deftfoyed, that part 
becoming quite flexible, like a piece of clothe Prc- 
fently after, it turned yellow, grew withered, and be- 
came perfeAly brittle. 

. Willing to try the effect of this explofion pafllng 
along the furface of other fubftances, I laid a piece of 
.common window-glafs on the path, preffed by a 
weight of fix ounces ; but it was fliattered to pieces, 
and totally difperfed, together with the leaf on which 
it lay. Placing the black fide of a piece of corkr 
wood upon it, preffed by a weight of half a pound, 
the leaf 'was not rent, but the cork was furrowed all 
the way, a trench being made in it about half an 
inch in breadth, and a quarter of an inch in depth. 
Laying the fmooth cut furface of the piece of cork, it 
was furrowed all the way, as if it had been cut with 
a file^ but not near fo deep as before. Many of the 
fmali pieces, which had been rubbed oft" in the ex- 
plofion. 



plofiOHj remained in the furrow, Alfo the fubftance 
of the cork feemed to be (battered, and it was eafily 
.rubbed oiF, a little way into it. 

I made this explofion on the furface of fome red 
wine, in a fmall difb, and kept a part of the fame 
quantity expofed in a fimiiar manner ; but I could 
perceive no difference between them after feveral 
days. 

The track of an eledlrlcal explofion on the furface 
of the cabbage-leaf, being fo well defined, fuggefted 
an experiment to afcertain whether there was any fen- 
lible momentum in the ele&ic fluid, when it is ru£h» 
ing with violence from one fide of a battery to the 
other. For this purpofe I made the explofion pafs 
over the leaves when they were cut in right and acute 
angles 5 fo that the (horteft path, from the infide to 
the outfide of the battery, was to turn clofe at the 
angle j and obferved that it was not diverted from its 
courfe, in the leaft degree, by the rapidity of its own 
motion, but that it had turned exadlly at the angle, 
and kept as clofe to the oppofite fide, as if the motion 
had begun at the angle. The eledtric matter had, 
however, been evidently attracted by the veins of the 
cabbage-leaf, having purfued them a little way, at 
leaft having fenfibly affedted them, wherever it met 
with them in its pafiage. 

This experiment fuggefted another, intended to de- 
termine whether the force of an explofion was at all 
diminifbed by being diverted from a right-lined courfe, 
and made to turn in a great number of angles. To 
do this, I firft found, by a great number of trials, 
what length of a fmall iron wire I was able t3 melt 
with a battery of about twenty fquare feet, in the 

middle 
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middle of a circuit of about three yards of brafs wire, 
confiderably thicker than the iron, and ftretched in 
two right lines, fufperided on lilken ftrings. The 
length of the iron wire, melted in thefecircumflances, 
was about three inches. I then took the fame brafs 
wire, and fixing pins into a board of baked wood, 
twilled it about them, making it turn in a very great 
number of acute angles, and I put three inches of the 
fame iron wire in the middle of this crooked circuit, 
that I had done in the llraight one ; fo that the elediric 
matter in the explofion was obliged to make a great 
number of turns at acute angles, before it cOiild come 
to the iron wire ; but I always found that the fame 
length of iron wire was melted in thefe circumllances 
as in the other, and not the leall difference was per- 
ceived in the force. 

But though the form of the wire through which an 
explofion palled, 'made no difference in its force, I 
found a very remarkable difference occafioned by the 
length of the circuit in wires of the fame thicknefs j 
and which, I own, furprized me very much. 

In order to afeertain the pradlicability of firing 
mines by eledlrical explolions, I took twenty two 
yards of fmall brafs wire (but fo thick, however, that 
I could not have melted the leafl part of it by the. 
force of any battery I haVe ever coriftrudled), and ex- 
tending it along a dry boarded floor, with a fmall 
piece of iron wire, and a cartridge of gunpowder 
about it, in the place that was moll remote from the- 
battery, I found that, upon the difeharge, the wire 
was not melted, nor the gunpowder exploded ; alfo 
the report was very faint. In other circumflances, a 
charge of the fame battefy was able to melt more than 

Vol.LIX. K nine 
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nine indies of this iron wire ; and this fame cartridge 
was eafiiy fired near the battery, conneded with 
fliorter pieces of the fame brafs wire ; fo that the di- 
minution of force mull; have been owing to the length 
of the circuit. 

In the place of this fnaall brafs wire, I fubftituted 
an iron wire one fifth of an inch thick, when about 
half an inch of the fmall iron wire was exploded ; fo 
that the force was not lefiened fo much in a circuit of 
the thick iron wire, as it had been in one of the fmall 
brafs wires. In order to judge how much of the 
force might be lo.fi: by nearer circuits, confifting of 
lefs perfedt condudlors, I joined the middle of the 
circuit made .by the iron, wire with water, in which 
both the wires were immerfed. The effedt was, that 
the fmall iron wire was only made red-hot, but not 
exploded as before. 

Being fenfible how much depended upon avoiding 
leffer circuits, whereby part of the fire of an explo- 
fion might return to the battery, without reaching the 
extremity of the circuit, where I intended the whole 
of its force to be exerted, in the remaining experi- 
ments, I infulated half the circuit of iron wire. 
There was no occalion for infulating the whole cir- 
cuit ; for if there was but one pafiage to, or from 
the middle of it, there could be but one from, or to 
it. In this method it was eafy to afeertain what lofs 
offeree wasoccafioned by the length of the circuit, as 
every other circumftance was carefully excluded ; and 
it prefently appeared to be very confiderable j for tho’ 

I could melt nine inches of the fmall iron wire at the 
diftance of fifteen yards from the battery ; when I tried 
twenty yards, I found that I was juft able to make 

fix 
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fix inches of it red-hot. The battery in thefe expe- 
riments was in the houfe, and the wires of which 
the circuit confifted were conveyed by fiiken firings 
into a garden adjoining to the houfe. 

Mentioning this lofs of force occafioned by the 
length of the circuit in eledlrical explofions to Dr. 
Franklin, he told me that the fame obfervations had 
occurred to him, and that. he had alfo been difap- 
pointed in an attempt to fire gunpowder at a diftance 
from his battery. 

Struck with this appearance,' I endeavoured to af- 
certain the quantity of this obftrudlion, by trying 
what other courfes the eledtric fire would chufe pre- 
ferably to a long metallic circuit. In the firfi: place,, 
taking about a yard of the fmall brafs wire, mention- ■ 
ed above, I difpofed it in the manner defcribed be- 
low, conneding one of the ends with the outfide of 
the battery, and the other with the infide. In the ■ 
firft place, I brought the parts <3 and b (near the two 
extremities) into contad, and, upon the difcharge, 
found there had been a fufion in that place, and that . 
a great part of the fire had taken the ihorter circuit, 
though it had been obliged to quit the wire in ono 
place, and enter it again in another. Afterwards I 
removed the parts a and ^ to a fmall diftance from 
one. another, and, upon the explofion, obferved a 
ftrong fpark pafs between them. Removing, them to 
greater and greater diftances, I found the explofion to 
pafs above one third of an inch in the air, rather than 
make the circuit of the continued wire. Ufing a. 
longer and fmaller iron wire, the paflage through the 
air exceeded half an inch. I then took four or five ■ 
yards, of iron wire one tenth of an inch thick, when 

•K 2- the- 



the paffage through the air was ftill half an inch ^ 
and taking three yards and a half of wire that was 
one fifth of an inch thick, the fpark in the air was 
half an inch, and fometimes near three quarters of . 
an inch. Making ufc of only half the length of this 
wire, the paffage through the air was only half that 
diftance, or ^.th of an inch. When I kept the place 
of near contadt about the middle of this wire, and 
made the explofion at the extremities of the whole 
wire, I was obliged to bring them about as near again j 
i. e. to little more than one eighth of an inch, before 
the paffage would be through thp air ; fo that the 
force of the whole explofion muft have been greatly 
weakened by its paffing through fo much of the wire^ 
Laftly, I took a pair of kitchen tongs, the legs of 
which were two feet, and the fmalleft part of them 
above half an inch in diameter j when the circuit was 
made about one fixth of an inch in the air (for at 
that diftance from-one another the ends of the tongs 
had been fixed) rather than through four feet of that 
thick iron. 

Notwithftanding this evident pafiage of theelecftric 
‘matter through the air, at the fame time that a me- 
tallic circuit was provided- for it j it was certain that 
the whole of the charge did not pafs in the air : for 
when I extended 44- of an inch of fmall iron wird 
between a and it was only made red-hot by the 
difchargcj whereas above two inches of it would 
have been exploded, if there had been no other me-> 
tallic circuit at all. 

As. the eledtric fire meets with fo much obftmaion 
in paffing through a circuit of iron of this thiefcnefs, I 
make no doubt but that it is confiderably obftrufted- 

in 



in paffing through metallic circuits of any thicknefs 
whatever ; and that it would prefer a very fhort paf- 
fage thro’ the air, if they were made even of no great 
length. In this method thedifferent degrees of condudl- 
ing power in different metals may be tried, ufing me- 
tallic circuits of the fame length and thicknefs, and 
obferving the difference of the paffage through 
the air in each. N. B. A common jar anfwers as 
well, in thefe experiments, as a large battery. It is 
evident, from many experiments, that the whole fire 
of an explofion does not pafs in the fhorteft and befl 
circuit; but tbatj if inferior circuits be open, part 
will pafs in them at the fame time. Of this I made 
the following fatisfadtory trial. I took an iron chain, 
and laid it upon a table, in contadl with a charged 
jar ; fo that the parts of it made two circuits for the 
difcharge, which I could vary at pleafure ; arid I' ob~ 
ferved that, when one of the circuits was bat half an 
inch, and the other more than half a yard ; yet, if the 
charge was high, it always went in them both, there 
being confiderable fiafhes between the links of the 
remoteft part of the chain. If the charge was Weak, 
it paired in the fhorteft circuit only. 



It is evident, that When the wires of a battery are 
not in clofe contaft, there muft be fome lofsof force 
6 in 
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in the difcharge ; but this never appeared to me to be 
very confiderable. In order to afcertain it by experi- 
ment, I firft found, by repeated trials, what length 
of a piece of iron wire I was able to melt with a bat- 
tery confifting of twenty jars, with the wires and 
connecting rods quite loofe, and a chain to join the 
rods belonging to each row of jars, which is the man- 
ner in which I have generally conftruCted them. In 
thefe circumftances, I found the battery was able to 
melt fomething more than two inches and a half of 
the wire. , I then foddered the wires of each jar to the 
rod which connected them, and alfo foddered another 
rod to all thefe, inftead of the chain which I had 
ufed i fo that I avoided near a hundred fparks in the 
difcharge, at each of which there muft have been, 
fome lofs of force j but I did not find, after many 
trials, that the ftrength of the battery had been 
thereby fenfibly diminifhed : for I could not melt 
three inches of the fame piece of wire in thefe cir- 
cumftances. It was only made red-hot, which is 
equivalent to the melting and exploding of little 
more than two inches and a half. 


XI. AbJiraSt 
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XI. AhfiraSi of a Letter from Stephen 
De Vifme, Efq\ at Canton, in China, 
to Henry Baker, F. R. S. containing an 
Account of an Earthquake at Macao, and 
a fort Defcription of a fmgtdar Species 
of Monkeys without f ails ^ found in the in- 
terior Part of Bengal. Communicated by 
Mr. Baker. 


Canton, January y, 1768. 

Dear Sir, 

Read March 9, T | H E following accountof an earth- 
> 7 ' 9 - Jl^ quake, at Macao, was lent me by 
a friend at that place, in a letter, dated November 
23, 1767. His words are: “ Lafi: night, at 50 
*' minutes after nine o’clock, we were all furprized 
*' with a heavy {hock of an earthquake, which con- 
tinned above a minute. This fhock was fo great 
“ that the houfe rocked, and I was afraid we were all 
“ going down into the bowels of the earth. Another 
liiock we felt five minutes after eleven o’clock, but 
“ not fo great: and at three this morning another 
“ pretty great. In all we have had five fhocks, but 
“ the firft the greateft. It came with a rolling, and 
*' a dreadful noife in the air } fo that at firft fome 

“ people 
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“ people thought it to be the firing of guns, or thun- 
“ der at fome diftance. At the firfi; fiiock I could 
“ hardly hold my feet ; but, thank God, no bad ac- 
cident has happened j and I hope the Almighty 
“ will deliver us from any more of thefe frightful 
“ fiiocks. I was up almoft the whole night. The 
“ wind was northerly, but faint, and it was fultry 
“ hot 5 the fley clofe and cloudy, and not a ftar to 
be feen. The oldeft people here fay, they never 
“ remember to have felt fo violent a (hock, and of 
“ fo long continuance. The finps in the harbour 
“ Ihook and whirled about, and thofe on board ima- 

“ gined at firfi: that it had been a whirlwind.” 

At Manilla earthquakes are often very violent, fo as 
to overturn fteeples, houfes, and other buildings j 
and I obferved, when I was there, that, to .prevent 
fuch accidents, their timbers in building are placed 
in a very particular manner; they have no Attic 
ftory, only ware-houfes, and one floor over them. 

Perhaps the drawing, which I now fend you, of a 
fingular fort of Monkies,, male and female, may not 
prove unacceptable. Thefe animals are called Golok, 
or wild people, and are thought to be originally a 
mixture with the human kind, having no tails. 
Th^y come out of the forefts in the interior part of 
Bengal, from the country called Mevat. They in- 
habit the woods : their food is fruit, leaves, bark of 
trees, and m-ilk: flefh only when caught. They are 
very gentle, and extremely mod eft. They are of 
the height of a man; their teeth are as white as 
psaris ; ^eir legs and arras are in due proportion to 
their body, which is very genteel. Some of them 

were 
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were brought to Dccca j and what I now fend you la' 
a copy of the original drawing ■*'. See Tab. IIT 

I remain, dear Sir, 

Your afFed:ionate 

humble fervant, 

Stephen DeVifme. 

^ The monkey^ of which Mr. De Vifme has fent this draw- 
ing and fliort account, feems to be very like, if not the fame with 
the ape without a tail, defcribed by Mr^ De Buffon in the XIVtfi 
volume of the Hiftoire Naturelle, p. 92, under the name of the 
Gibbon, which it bears in fonxe parts of the Eaft-Indies*. This 
Ipedes is found, he fays, along the coaft of Coromandel^ at 
Mallacca, on the Molucca iflands, and upon the confined of 
China. It grows to bt upwards of four feet, walks on its hind 
legs, and fomOtimes on all four. The hair, with which it is co- 
vered, Is either broWh or black : round about its face is a circle 
of greyifli hairs 5 its eyCs are large, but funk in its head j its ears 
naked ; its face flat, and of a copper colour* It is of a placid 
dirpofltion 5 its motions ate gCntle 5 it Was fed with bread, fruits^ 
almonds. But the moft fingular charaSreriflic is, the great 
length of its arms ; and though Mr. De Vifme takes no notice of 
this circumftance in bis defeription, his drawing feems to indi-' 
cate it ; but in a lefs ftriking manner than that of Mr. De Buf- 
fon, who adds, that, when the animal is upright, it Can touch 
the d with its hands- , . ' 




¥©l. Lir. 
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Xil. A Letter frc?jt Mr, John Robertfon, 
Lib, R. S. ta James Weft, Efq', Prefix 
dent of the Royal Society ; containing the 
, Demonflration of a Law of Motion^ in 
the Cafe of a Body defleEied by two Forces 
tending confantly to two fixed Points, 

Sir, 

Read April 6, t "■ H E late Mr. Macbin (who was, 
1769. many years, fecretary to the 

Royal Society, and Grefliam profeflbr of aftronqmy) 
gave to the editor of the Englilli edition of Sif ffaac 
Newton’s Principia, publiihed in. the year 1^29, a 
tradt entitled, “ -The Laws of the Moon’s. Motion 
“ according to Gravity,” which was annexed to that 
impreffion ; Mr. Machin, in the Poftfcript to that 
tradt, after apologizing for not mentioning the funda- 
mental principles of the demonflration of the propo- 
fitions relating to the Moon’s motions, fays, Some 
of which, I am apt to think, cannot eafily be 
“ proved to be either true or falfe, by any methods 
“ which are now in common ufe.” 

One of thefe principles he gives in the following 
words : 

“ There is a law of motion which holds in the 
“ cafe where a body is defledled by two forces, 
tending conflantly to two fixed points, 

« Which 
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Which is, That the body, m fzich a cafe, toill 
*' dejcribe, by lines ■drawn from the two fxed points, 

I equal folids in equal times, about the line joining the 
faid fixed points. 

And (after obferving that Sir Ifaac Newton has 
proved, that Kepler’s law of bodies defcribing equal 
areas in equal times about the centers of their revo- 
lutiohi cannot’hold, wheinever the body has a gravity 
or forcp to. any other than one and the fame point) 
further fays, “ there feems to be wanting fome fuch 
** law as I have here laid down, that may ferve to 
“ explain the motions of the Moon and Satellites, 
which have a gravity towards two different centers" 
.. .About the year 1742, difeourfing with that emi- 
‘nent mathematician, the late William Jones, Efq; 
F. R. S. on the above-mentioned law, he fhewed me 
^itsdempnftration, ^nd permitted me to take a copy 
thereof; and as I cpric.eiye it to be highly worth pre- 
fervirig, I now offer it to your confideration, about 
giving it a place in the Philofophical Tranfadtions^, 
lam, A 


February 27, ■ 
1769. 


Your moft humble fervant, 

J. Robertfon, 


L a 


TAB. 



[ 7 ^ ] 


TAB. IV, 

FIG. I. 

Proposit ion. 

I F a body (P), projeded in a given diredion, be 
conftantly drawn towards two fixed points (S andT}, 
which are not both in the fame plane with the di- 
redion, the triangle . (SPT), formed by' right lines 
drawn from the body (P) to thofe fixed points 
(S andT), (hall defcribe equal folids (STPP^STFP"), 
in equal timesi about the right line (ST) joining th,e 
laid points. • 

Fig. 2. For, fuppofe a body prqjeded ih the 
diredion PP\ and aded upon by two centripetal forces 
towards the fixed points S and T ; the angles FT S, 
P'PT lying in diflferent planes. Let the time, be di- 
vided into equal moments. 

In the firft moment, fuppofe the body, by its 
given force, fhould move along the line P F; and in 
the fecond moment, if no new force was added, it 
, fhould continue to move in the fame right line along 
P'p=:PP''i but when the body has come to PV fup- 
pofe it adfeed-upon by the two centripetal forces, in the 
diredions P'T, P'S j and let thofe forces be in pro- 
pordon to that in the diredion PP', as the lines PV, 
Fj to the line P> (=^FP). 

With thefe three right lines P'p, PV. P'.j, complete 
the parallelopipid P'P" ; and the body in F, being 
aded upon by thefe three forces, in the diredions 

Fp, 
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V'pi PV, PVj which forces being as thefe three lines, 
ftiall move along the diagonal of the parallelopipid 
made by thele. three lines ; fo that, in the fecond mo- 
ment of time, the body, inftead of moving from P' 
to />, fhall move, from P' to P'\ 

Draw the lines SP, S, P'’" and TP', TP'', as alfo 

T/, 

Now, the folid STPP'^efolid STP>j for they 
ffand upon equal bafes TP'P,. TP'/, and have one 
common vertex S, or their common. altitude is the 
perpendicular drawn from S to the plane PT/. 

And the folid STFP"r=^ folid STP'/j for they 
ftand upon the fame bafe STP', and lie between the 
fame parallel planes / P", 

Therefore the folid ST PF= folid STP'P". 

In like manner, in the third moment of time, the 
body at P" being aded upon by three forces, in the 
directions P'P", P''S, P"T, fhall move along the line 
F'P'", fo as to make the folid S T P"P'"— folid 
STP'P"; and fo in all fucceeding equal moments of 
time, the triangle formed by right lines drawn from 
the body to the two fixed points S,T, (hall conftantly 
defcribe little folid s, each equal to the folid STPP'. 

Therefore, the moments of the folids being pro- 
portional to the moments of the time in which they 
are defcribed ; the folid itfelf is proportional to the 
time in which it is defcribed. Q^E. D. 

Some difficulties may, perhaps, feem to arife upon 
a flight view of only particular cafes of this propo- 
fition;, but, it is conceived, all fuch muft .vaniffi, 
when the fame is thoroughly confidered. 

as in two bodies T and S ; if T is aCled 
upon by S, fo as to defcribe a right line, that is, 

if 
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if T fails diredlly upon S, no area can then be de- 
fcribed by the right line connedting T and S j but 
yet, this is certainly one of the cafes whereby 8 and T 
may poflibly adt upon each other. 

So in three bodies, S, T, and P j if P moves in the 
fame plane with ^S and T, ito folid can then be de- 
fcribed by. the plane whole right lined IMes are the 
iines' cohne^ng P to T and S j but yeit, this mud: be 
On©.bf 'the cafes whereby T, and P, may poflibly 
adb; upon each other. ; . : . •; ; 


WI--4 
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Received 4-pril 13, 176^,. . • 

XIIL • ' _ LeiUr 'frofii the Rev. Mr.' Wii- 

FaXton^' Brewer, 

, in , the.,: County ^ Deiyoa, to Dr, Milles, 
Dean of Exeter, F. R. S. and Pr. R. A. 


Buckland Brewer, April 7, 1769. 

Rev. Sir, 

Read April 20, Tr HAD the favour of yours, and 
X great chearfulnels comply with 

your requeft, as far as faint words can exprefs what, 
in reality, is beyond the power of defeription. 

On Thurfday, the 2d of March, about four of the 
clock in the afternoon, a cloud, of a moft uncom- 
mon blacknefs, gathered in the weft-north- weft, 
and, taking its courle to eaft-fouth-eaft, ditfufed a 
moft prodigious darknefs, accompanied with a very 
copious fhower of hail. It pafled immediately over 
the church tower (remarkable for the height both 
of its fituation and ftrudiure), and, burfting with in- 
credible fury, poured forth an amazing body of fire, 
which threw down the fouth-eaft pinnacle on the 
church, and entering (as 1 foppofe) at the breach, 
fljivered.a table on which the commandments were 
^rritteni fcorched and difcoloured two tomh-ftones, 

broke 
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broke the windows, and fliattered the walls and roof 
to a great degree. The fouth-eaft corner fufFered mofl: j 
where it chiefly forced its way, and tore up the ground 
on the outfide, where it found vent. There is fome- 
thing very extraordinary in the difperfion of the ftones 
of the pinnacle to every point of the compafs, and to 
different diffances j fome of which were 700 pounds 
weight. I picked up one that weighed almoft 8 pounds, 
at thediftanceof 60 perches from the churchy a‘nd doubt 
not but others, and perhaps larger ffones, were carried 
further : it may be worthy remark alfo, thatfeveral of 
the jffones, fome of which were not fmall, though they 
appeared clofe and firm, yet, on a very flight impreflion 
of the fingers, mouldered into powder. The explo- 
fion, on the opening of the cloud, was as inftantaneous 
as terrible, and equalled the difcharge of at leafi: a 
hundred cannon at once. 

It is matter of great wonder, that not only the 
church, but that every houfe in the village, which 
trembled to its foundation, was not reduced to atoms, 
or lighted up into a general blaze ; and yet, ftupen.. 
dous mercy ! not a man, woman, child, or beaft, re- 
ceived the leaft hurt. I am. 

Sir, 

Your very obedient, 

humble fervant, 

■ William Paxtofi. 

XlV, AhHraSi 
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Received Feb, 23, lydji.- — Read April 20j 17(59. 


XIV. AhjlraB from a Meteorological Regijler kept at the R(yal 
Hofpital near Plymouth, during the Year 1768. By 
W. Farr, M. D. Communicated by W. 'Watfon, M.D. 
F. R, S. 


N» B. Obfervations were made twice every day at 9 a* and 1 1 p. m. The ftate of 

the Thermometerj mentioned in the column, is taken from one placed within doors> 
in an open ftair-cafcj free from the rays, of the fun. 


1768 

; Barom. and Thermom. 


Rain. 

Inches. 

Weather, with Remark?. 

January 3 
1 

29 

3 

Higheft ftateofBarom. 
Loweft ftate of D° 
Higheft ftate of Therm. 
Loweft ftate of 

i 'i 

30, .10 
29 00 
50 1 

29' 

i 

1 

1 

5-75S 

January ift, after a rainy forenoon^ 
wind S. E, tbefroft fet in towards even- 
ing, wind N. and continued till the 
8th, the loweft ftate of the thermo^ 
meter without doors was 20, on the 
3d and 4th. During the reft of the 
'month much rain and fqually weather^, 
wind for the moft part wefterly, On 
the 20th, a violent ftorm, wind N. N* 
W. 4. when the Fame man of war was 
driven from her moorings in Hamoaze. 


VquUI. 'M , The 
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68 

Barora, and Thermom. 

i 

Rain. 

Inches. 

Weather, with Remarks, 

ary 5 
10 

n 

0 

H. ftate of Barom. 

L. ftate of D® 

H. ftate of Therraoni. 
Lftat?ofD" 

30 41 

29 20 

53 

,39 

1 

5.040 

The firft week clear and frofty wea- 
ther, wind N, and moderate; loweft 
ftate of thermometer without doors 31 ; 
during the remainder of the month 
couftant and heavy rains ; from the yth 
to the 28th but one fair day ; wind, for 
the moft part, W. and S. W. from the 
9th to the 13th blew frefb. 

;h 19 

15 

18 

3.6,7 

1 ij 

29 

16 
9 

E. ftate of Barom. 

L. ftate of D” 
fj, ftate of Thermom. 

L. ftate of D° 

30 40 

29 74 
.52 

39 

1 


This month proved remarkably dry 5 
although a few drops of rain fell on 
the ift; 1 2th, 15th, and 31ft, yet the 
quantity was too inconfiderable to be 
colleSed in the receiver. From the 
14th to the 1 8th the wind was W, 
the reft of the month E. and N. E, 
with fine moderate frofty weather. 

H* hip of Barom. 

L. tote of f)® 

H: ftate, of Thermom. 

L ftate ofD®' 

30 16 
29 27 

56 

46 

3-633^ 

Wind continued eafferly till the 
loth, with dry weather; from that 
time, to the end of the month, for 
the moft part, wefterly, with frequent 
fqualls of wind and rain, 19th W. 
byN,3. 28th 5, 3* ' 




'1 

1 

i Air, the beginning of this month, 
extremely ftiarp and cold, with wind 
frefli at N, E. j remarkable Aurora 
Borealis in the nights of - the 3d, 4th, 


and 
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1768. 

Barom. and Therpiom. 


Rain. 

Inches, 

Weather, with Remarks* 

May 19 

29 

24 

I 

H. ftate of Barom. 

L. ftate of 

H. ftate of Thermom. 

L. ftate ofD^ 

30 15 

29 17 
70 

47 

0.815 

and 5tb; on the 6th the Thermo- 
meter, which had flood at 47 and 
49 the preceding days, rofe, at once, 
to 60, and the air was very foft and 
warm j the Aurora Borealis appeared 
very vivid again on the 24th, with a 
large and bright halo round the 
Moon, when the Thermometer rofe 
to 70. Fair the whole month, except 
the ryth and 29th; wind variable. 

June z 

9 
H 
often 

H. ftate of Barom, 

L ftate of 

H, ftate of Thermom* ^ 
L* ftate of 

30, 13 

29 24 
64 

57 

1 

i 

4-3,40 

' From the 6th of this month the 
rainy feafon commenced ; wind, , for 
the moft part, S, and’ S* W, 24th, 
a heavy thunder-ftorm, wind S. E. 
aStb, ftormy weather, with rnucE 
rain, wind W. Thermometer 

ftood at ^7, and below 60, the 
greateft part of the month, 

July, 25 
7 

H, fiate of Barom. 

L. Hate of D° 

H. ftateof Thermom., 

L. ftate of D“ 

30, 08 
29 29 
64 

61 

4.74a 

ift^ vefyihct.and'fultryj wkh thun- 
der j 2d, g-th,' i3tb, jjjth, i6th, 
20th, 30tb, fair ; the reft rainy. 
7th, rathi and 25th, very tempe- 
Iftuousj wind, during the reft of the 
month, moderate, and, for the moft 
part, S.W. 


M2 
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1)68. 

BaroiiL and Thermom. 


Rain. 

inches. 

Weather, with Remarks, 

Augufl 8 
23 

frequently 

29 

[•L Rate of Barom* 

L. (late of D"" 

H. ftate of Thermom* 

L. ftate of D® 

30 08 
29 40 
67 

59 

3.005 

From the 13th to the 21 ft, weather 
hot and fultry ; thermometer being, for 
■he mofl: part, at 6), mornings and 
evenings (middle of the day not ob- 
ferved) ; from the i6th to the end of 
the month frequent lliowers almoft 
everyday. Wind variable, but, for the 
mofl: part, moderate. 

Septemb. 14 
16 

l> 11,29 

■ 19 

H, ftate ofBarom. 

L* ftate of 

H. ftate of Thernlom. 

L. ftate of D° 

30 10 
29 05 

63 

54 

6.060 ' 

From the ift to the 25th, only four 
fair days, viz. 3d, 9th, 14th, and 20th, 
Che reft heavy and, often, conftant rains, 
with fqually weather, particularly 15th, 
i6th, 17th, wind W. 3, 22d, E. 3. 
From 25‘h to Oflober 3(^3 fliir weather. 

,Oflobcr 19 
4 
? 

aii 

H. ftate of Barom. 

L, ftate of D° 

H. ftate of Tbermom* 

>L. ftate oFD® 

30 10 
29 04 
62 

49 

7-350 

Although fo great a quantity of rain 
fell this month, )et there were 13 fair 
days j but the rains the reft of the month 
were very heavy, particularly, from the 
22d to the 31ft, near four inches of 
rain were collefted in the receiver, ^th, 
6ch, i8th, and 3o;h, ftormy, 





' 4th, at 4 p* m, (luring heavy fqualls 
of rain and wind W. by S. 3. the g 
fell in the barometer to 29-11 i towards 
evening wind changing to W. byN» it 
became fair 1 on the 5th, at 4 p. m* 


the 
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■ 

Biirom* and Thermom. 

1 

Rain, 

Inches. 

Weather^ with Remarks. 

Noveoiber 5 
22 
28 

H. ftate of Barom. 

L. ftate of D° 

H. ftate of Thermom. 

L, ftate of 

i 

30 34 

128 20 

ss 

44 

6490 

the J rofe to 30.13, or above an inch* 
in 24 hours j and on the 6ih 30* 34* 
Oil the at 4 p. m. the J fell in. 

the barometer to 28.20, wind N. W. 

fqually weather from the aift to 
the 26th, but much more ftormy on the 
2ift than afterwards, This was the 
loweft ftate of the barometer in thefe 
parts, fmce December 12, 1763, when 
the g fell to 27.96, Only fix fair days 
during the month. ; 

j 

December! 2 
2 

23 

H 

E ftate of Baronie 

L. ftate of D® 

H. ftate of Thermom. 

L ftate of 

30 31 

28 94 

83 

34 

3-985 

i 

ift, thunder-ftorm in-the night, wind 
S.3. On the 14th, froft fet in very 
fharp, wind E. by N. but the wind 
changing to S. E, on the 15th, rain 
fucceeded. Thermometer, without 
doors, not obferved, Wind, from the 
yth to the lycb, eafterly; the reft of 
the month rain, for the mofi: part, with 
wefterly winds. Eleven fair days this 
month. . 




! 

51.215 

Total quantity of rain, during the 
year 1768. 


XV. An 
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XV. ^n. Accmnt. of a remariahh Aurora 
Borealis, ohferved at the Ohfervatory of 
the Marine at Paris, hy M. Me flier, of 
the Royal Academy of Sciences^ and 
R. S. ‘Tranfated hy J. Bevis, M. D. 
F.R.S, 


Read May 25, ^ * 'A H E moming of the 6th of Au- 
1769. guft, 1.768, was, for. the. moft part, 

ferene, and the afternoon was quite fo. At near 
nine at night, the. weftern horizon was illuminated 
with a very denfihle twilight, which increafed greatly 
upon that, which the fun had left. I fulpefted that 
this quantity of light coul4 be only owing to a be- 
ginning Aurora Borealis..j and, accordingly, about ten 
o’clock, the fky_ being' perfedlly clear, excepting one 
thick clou? 3 , about the fame height as Ardurus, repre- 
fented in my drawing, Tab. V. The Aurora was at 
that time confiderable j feveral dreams of light had 
then fHdt'upTrofii the horizon. At half an hour after 
ten, the Aurora occupied nearly one half of the ho- 
rizon, extending from the weft to the north-eaft, and 
the horizon feemed to be covered with an uneven 
thick fmoak, from which ilTued feveral dreamers of 
light ; two of which, to the weft ward, arofe to a great 
height, paffing through the tail of the Great Bear, and 
were fenfibly inclined to each other, tending to unite 


2 


in 
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in the aehith. Bbth thefe luminous flreamers kept 
in a Continual agitation, which lafted the whole time 
of their exiftcnce, that iSj till eleven o’clock. At 
the foot of thefe lights was the furnace, which glowed 
with rays of light lefs elevated, and fenfibly inclined 
to the horizon ; thefe were alfo in continual agitation. 
At eleven, fix ftreamers, parallel to one another, fhot 
irp in the north, under the conftellation of the Little 
Bear j they afcended not fb high, but were more con* 
Ipicuous than the two preceding ones, and their un- 
dulations were hot fo quick. About half ah hour af- 
ter eleven, the fky began to be clouded ; at haid night 
it was fo all over, which put ah end to all hope of 
further ohferving the progrefs of this phaenomenon. 
In this Aurora I could hot difcefn any lightning or 
rumbling, as I did in that which appeared in the 
night of the aift of May, 1762, defcribed in the 
fifth and fixth volumes of the Memoires des S^avans 
Strangers. 

Whilft this phajnomenon lafted, the air was calm, 
and no wind ftirring ; at lead: what little there was, 
was from the nortb-eaft. The quickfilver in the ba- 
rometer flood at 28 inches JL line; and Reaumur’s 
thermometer at 20^ degrees. During the whole day 
the barometer varied only 14- line, and the thermo- 
meter no more than five degrees. 

Account of an Aurora Borealis, obferved at Paris, 
the $th of December, 1768. By the fame. 

About feven in the evening, the northern quarter 
was* eiiMghtened with an incipient Aurora Borealis, 
which increafed gradually. At eleven at night it was 

very 
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very confpicuous, numbers of luminous ftreaniers' 
darting , up from below the horizon, fome of them 
reaching the zenith j but none of the ftreamers lafted 
any confiderable time, and their light was but feeble. 
Several whitifh clouds appeared in the north? the 
furnace occupied a great part of the horizon. This 
phffinomenon lafted almoft: the whole night. 

The fame Aurora was obfcrved at Berlin, where it 
lafted from fix in the evening till nine. It was alfo 
obferved at Vienna, where it is faid that the needle 
of a cotnpafs loft, during this phenomenon, its ufual 
diredtion, ftiifting at fir ft two degrees eaftward, and 
afterwards four degrees the contrary way ? it'ttVas at 
the fame time remarked that the eledlrical machine 
had acquired an uncommon degree of force. 


XVI. J 
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Received April 200 

XVI. Obfervations on the E:?peclations of 
Lives, the Increafe of Mankind, the In- 
ftience of great Lowns on Poptdation, and 
particularly the State of London with 
refpeEi to Health fidnefs and Number of 
Inhabitants. In a Letter from Mr, 
Richard Price, F. R. S. to Benjamin 
Franklin, Efq\ LL.D. and F.R.S, 


. Dear Sir, 

Read April 27 and 1 " B E G IcavC to fubmit to your pe~ 
May 4, 1769. Jl^ following obfervations. If 

you think them of any importance, I fhail be 
obliged to you for communicating them to the 
Royal Society. You will find that the chief fubjedl 
of them is the prefent Rate of the city of London, 
with refpedl to healthfulnefs and number of inha- 
bitants, as far as it can be colleded from the bills 
of mortality. This is a fubjed that has been con- 
fidcred by others } but the proper method of calcu- 
lating from the bills has not, I thinkj been fuffici- 
ently explained. 

No competent judgment can be formed of the 
following obfervations, without a clear notion of what 
VoL. LIX. N ' the 
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the writers on Life Annuities and Reverjions have 
called the ExpeBation of Life. Perhaps this is not 
in common properly anderftocd •, and Mr. De 
Moivre’s manner of expreffing himfelf about it is 
very liable to be miftaken. 

The moft obvious fenfe of the expcSiation of a 
given life is, “ That particular number of years 
“ which a life of a given age has an equal chince 
“ of enjoying.” This is properly the time that a 
perfon may reafonably expeB to live ; for the chances 
againf his living longer are greater than thole for it ^ 
and, therefore, he cannot entertain an expeSiation of 
living longer, confiftently with probability. This 
period does not coincide with what the writers on 
Annuities call the expeBation of Ife, except on the 
fuppofition of an uniform decreafe in the probabilities 
of life, as Mr. Simpfon has obferved in his SdeB 

Exercifes, p. 273. It is neceffary to add, that, even 

on this fuppofition, it does not coincide with what is 
called the expeBation of life in any cafe of joint lives. 
Thus, two joint lives of 40 have an even chance, ac- 
cording to Mr. De Moivre’s hypothefis of conti- 

* Mr. De Moivre’s hypothefis, here referred to, fup- 
pofes (as is well known to thofe who have ftudied the fub- 
jeS of Life Annuities) an equal decrement of human life 
through all its ftages. That is, it fuppofes that out of any 
given number alive at a given age, the fame number will die 
every year till they are all dead.. Thus ; 86 Mr. De Moivre 
makes the utmoft probable extent of life. The number of years 
which any given life wants of 86 he calls the complement of 
that life. — ^5^9 therefore, is the complement of 30 ; and fup- 
poiing 56 perfons alive at this age, one will die every year till, 
ia 56 years, they will be all deadi The like will happen to 46 
at 40, to 36 at 50, and fo on,, for all other ages. This is an. 

nui-ng 
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nulng together only 1 34. years. But the expedfation 
of two equal joint lives being (according to the fame 
hypothefis) always a third of the common complement^ 
it is in this cafe 1 54. years. It is necelTary, therefore, 
toobfcrve, that there is another fenfe of this phrafe 
which ought to be carefully diftinguillicd from that 
now mentioned. It may fignify “ The mean conti- 
“ nuance any given Jingle, joint., or JurvivingXwt^, 
“ according to any given table of obfervations that 
is, the number of years which, taking them one with 
another, they adlually enjoy, and may be conlidered 
as fure of enjoying, thofe who live or furvive beyond 
that period, enjoying as much more time in proportion 
to their number, as thofe who fall JJoort of it enjoy 
lefs. Thus, Suppofing 46 perfons alive, all 40 years 
of age, and that, according to Mr, De Moivre’s ly- 
pothejis, one will die every year till they are all dead 
in 46 years, half 46 or 23 will be their ^xpebfation of 
life : that is ; The number of years enjoyed by them 
all will be juft the fame as if every one of them had 
lived 23 years, and then died ; fo that, fuppofing no 
intereft of money, there would be no difference in va- 
lue between annuities payable for life to every Angle 
perfon in fuch a fet, and equal annuities payable to 
another equal fet of perfons of the fame common 
age, fuppofed to be all fure of living juft 23 years and 
no more, 

excellent hypothecs. It eafes exceedingly the labour of calcu- 
lating the values of lives. It is remarkably agreeable to Dr. 
Halley’s Table of Obfervations ; and, as far as it implies an 
equal decrement of life, is, in a great meafure, confirmed by 
other Tables. 

N 2 la 
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In like manner j the third of 46 years, or 15 years 
and 4 months, is the expeSiation of two joint lives 
Both 40 ; and this is alfo the expeSfation of the fur- 
vivor. That is ; fuppoling a fet of marriages be- 
tween perfons all 40, they will, one with another, 
laft juft this time, and the furvivors will laft the 
fame time ; and annuities payable during the conti- 
nuance of fuch marriages would, fuppoling no inter- 
eft of money, be of exaftly the fame value with an- 
nuities to begin at the extindlion of fuch marriages, 
and to be paid, during life, to the furvivors. In 
adding together the years which any great number of 
fuch marriages and their furvivorlhips have lafted,. 
the fums would be found to be equal. 

One is naturally led to underftand the expeShation of 
life in the firft of the fenfes now'’ explained, when, by 
Mr. Simpfon and Mr. De Moivre, it is called, the num~ 
her of years which, upon an equality of chance, a perfon 
may expeSl to enjoy, or, the time which a perfon of a 
given age may juftly expeSi to continue in being ; and, 
in the laft fenfe, when it is called, the Jhare of life due 
to a perfin *. But, as in reality it is always ufed in 
the laft of thefe fenfes, the former language fliould 
not be applied to it ^ and it is in this laft fenle that it 
coincides with the fums of xh& prejent probabilities that 
any given Angle or joint lives lhall attain to the end 
of the ift, 2d, 3d, &c. moments from this time to the- 
end of their poffible exiftence j or, in the cafe of 
furvivorlhips, with the fum of the probabilities that 


■* See Mr. De Moivre on Annuities, p. 65, &c. 4th edition,, 
and ^Ir. Simpfoa’s Seleil Exerdfes, p. 255, 273. 


there 


I 
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there flia!! be a furvivor at the end of the id-, 2d, 
3d, &c. moments, from this time to the end of the 
poffible exiflence of furvivorfldp. This coincidence 
every one converfant in thefe fubjeds muft fee, upon 
reflecting, that both thefe fenfes give the true prefent 
value of a life- annuity fecured by land, without 
intereft of money 


The fum of the probabilifies that any giv^en lives will attain 
to the end of the ift, ad, &:c. yem'-s from the prefent time to 
the utmoft extremity of life (for inilance, &c, 

to IT a2-| for lives of 40, by the hypotbejss) may be called 
their expeSfatioUy or the number of payments due to them, as 
yearly annuitants^ The fum of the probabilities that they will at- 
tain to the end oF the ift, 2d, 3d, &c. half years (or, in the par- 
ticular cafe fpecified, .^1. + 4- l.|. -f- &c. y half 

years, or 22% years) is their expectation as half yearly annitiiants^ 
And the fums juft mentioned of the probabilities of their attain- 
ing to the end of the ift, ad, 3d, &c„ moments (equal in the fame 
particular cafe to 23 years) is properly their expeSlation of Hfe^ 
or thziT ex'pe Nation as annuitants fecured by land. 

Mr. De Moivre has concealed the demonftrations of the 
rules he has given for finding thefe expeSfations of life, and only 
intimated, in general, that he difeovered them by a calculation 
deduced from the method of fluxions, p. 66, of his Treatife on 
Jnnuities^ It will, perhaps, be agreeable to fome to fee how 
eafily they are deduced in this method upon the hypothecs of an 
equal decrement of life. 

Let X ftand for a moment of time and n the mnplement of any 
affignedlife. Then &c..will bethej>r^?2^ 

probabilities of its continuing to the end of the ift, 2d, 3d, &c^ 
moments and the probability of its continuing to the end 

of a? time. Xx will therefore be the fludon of the fum of 

ft 

the probabilkiesj. or of an area reprefenting this fum, whofe 

This. 
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Tills period \njoird lives, I have obferved, Is never 

c>rdinaies are ^ — ^5 and axis x\ -The jliimi of this expicffion^ 

Of X — “ is the funi itfelf for the time a*; and this, when A-rz;/, 

271 

becomes and gives the e^pedfaihn of the afligned life, or the 
fiioi of ail the probabililies ji.fl mentioned for us whole pcHibde 

duration. — --In like manner : Since — ^ is the probability that 
two eoual toint lives will continue x time ^ x x will be the 

i - n'^ 

faixion of the fum of the probabilities. The fluent is 
which when KrrAris— the expeQation of two 

« 3 «- 3 

Z X 

equal joint lives. — Again : Since — ^ x — is the prob.!- 

bility that there wdll be a furvivor of two equal joint lives at the 

end of A* time. ^ Xx will be the fiu^iion of the fum of 
^ n n 

2 X ^ 

the probabilities ; zndthefluenty or ^ is (when x=.n) 

^ or tht expgSiaiion of furvivorfhip between two equal lives, 
which therefore appears to be equal to the expeSIatton of iheir 
joint continuance. The expedtation of two unequal joint lives 

found in the fame way is ^ m being the complement of 
the oldeft life, and n the complement of tht youngeft. 7Te whole 

expedfaiion of furvivorfnip is ~ ^ The expedbatioii 

of furvivorfliip on the part of the oldeft is, and the ex- 

o » 5 

pe<Siation on the part of the youngeft is, ^ ^ 

eafy to apply this inveftigation to any number of joint lives, and 
to all cafes of furvivoriChip. 

I have above endeavour^jd to fhew diftindlly how the 
tknsof flngk lives may be found, agreeably to any Table of Ob- 
fervations, without having recourfe to any principles, except fuch 
as are plain and coramon* 


the 
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the fame with the period which they have an equal 
chance of enjoying ; and in fingle lives, I have ob- 
ferved, they are the fatne only on the fuppofition of 
an uniform decrcafe in the probabilities of life. If 
this decreafe, inftead of being always uniform, is ac- 
celerated in the laft flages of life, the former period, 
in fingle lives, will be kjs than the latter; retarded, 
it will be greater. ‘ 

It is neceffary to add, that the number expreffing 
the former period, multiplied by the number of 
fingle or joint lives whofe expedlation it is added 
annually to a fociety or town, gives the whole num- 
ber living together, to which fuch an annual addition 
would in time grow. Thus; fince 19, or the third 
of 57, is the expeBation of two joint lives whofe 
common age is 29, or common complement 57, 
twenty marriages every year between perlbns of this 
age would, in 57 years, grow to 20 times 19, or 380 
marriages always exifting together. The number of 
jurvivors alfo arifing from thefe marriages, and always 
living together, would, in twice 57 years, increafe to 
the fame number. And, fince the expeBation of a 
fingle life is always half its complement, in 57 years 
likewife 20 fingle perfons aged 29, added annually to 
a town, would increafe to 20 times 28.5 or 570 j 
and when arrived at this number, the deaths every 
year will juft equal the acceftlons, and no further in- 
creafe be poflible. 

It appears from hence, that the particular propor- 
tion that becomes extindl every year, out of the whole 
number conftantly exifting together of fingle or 
joint lives, muft, wherever this number undergoes no 

variation,. 
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X'ariatlon, be exadly the fame with the cxpcBaik-n 
of thofe lives at the time when their exiftcncc cosn- 
nienced. Thus ; was it found that a 1 9th part of 
all the marriages among any body of men, whofc 
numbers do not vary, are diffolved every year by the 
deaths of cither the hufband or wife, it would ap- 
pear that 19 was, at the time they were con traded, 
the expcBaiion of thefe marriages. In like manner j 
was it found in a fociety, limited to a fixed number 
of members, that a 28th part dies annually out 
of the whole number of members, it would appear 
that 28 was their common expedation of life at the 
time they entered. So likewifc; were it found in 
any town or diftrid, where the number o*" births and 
burials are equal, that a 20th or 30th part of the in- 
habitants die annually, it would appear that 20 or 
30 was the expeBation of a child juft born in that 
town or diftrid. Thefe expeBations, therefore, for 
all Jingle lives, are eafily found by a T •i.ble of Ohjerva- 
iions^ flaewing the number that die annually at all 
ages, out of a given number alive at thole ages j 
and the general rule for this purpofe is “ to divide 
“ the fum of all the living in the Table at the age 
“ whofe expedation is required, and at all greater 
‘‘ ages, by the fum of all that die annually at 
“ that age, and above it ; or, which is the lame, by 
“ the number in the Table of the living at that age j 
and half fubtraded from the quotient will be the 
“ required expeBationP Thus, in Dr. Halley’s 
Table, the fum of all the living at 20 and upwards 
is 20,724. The number living at that age is 598 ,* 
and the former number divided by the latter, and 

half 
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liall imity {ul'.tra£i:c(i from the quotient, gives 34-15 
i>:’r the of 20. The c\pc<ifation of the 

liunc li!c l-'V Mr. Simf'jhn's Ihihie, fortned from the 
bills of mortality of London, is 2IL9. 

Tliclc (jbll-rvadon.s bring me to the principal 
point which I have had ail along in view. They 
iliggcft to us an cafy method of finding the number 
of inhabitaiits ni a place from a 'TcMe of Ohjlrvations^ 
or tire hills viortalily for that place, fuppofing the 
yearly births and burials equal. “ Find by the 
“ Table, in tire way juft delcribed, the cxpeBation 
“ of an infant juft born, and this, multiplied by the 
“ number of yearly births, will be the number of 
“ inhabitants.” At Brcjlaw^ according to Dr. Hal- 
ley’s Table ‘f, though half die under 16, and there- 
fore an infant juft born has an equal chance of Jiving 
only 16 years, yet lijs expcSlation, found by the rule 
I have given, is near 28 years ; and this, multiplied 
by 1238 the number born annually, gives 34,664, 

* 'Phis fubtraftinn is neceffary, becaufe the dtvljor ought to 
be made as much greater than the number dj ing annually given 
in tl'.c Table, as the expeStation, with unity added, is 
greater than the cxpeStatinn, on account of the number that will 
die, in die coiirfe of the year, out of thofe who are continually 
added, in order to preferve the number of the living the fame. 

In other words : If we conceive the recnit ncccflary to fupply 
the wajh (if every year to be made always at the end of the 
tear, the dividend ought to be the meelium between the numbers 
living at the beginning and the end of the year ; that is, it ought 
to i»e taken Lps than the ftim of the living in the I’able at apd 
above the given age, by the number that die in the year ; the 
tfF dlof whieh diminuiim will be the fame with the fukraftian I 
have diredled. 

f Vid. Lowlhorp's Abridgment of the Philofophical Tranfac- 
tioiiS, vol. III. p. 669. 

VoL. LIX. O the 
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tiie number of inhabitants. In like manner j it ap- 
pears from Mr. Simpfon’s Table, that, though an in- 
fant juft born in London has not an equal chance of 
living 3 years, hixs expcBdtion is 20 years j and this 
number, multiplied by the yearly births, would give 
the number of inhabitants in London, were tlic 
births and burials equal. The medium of the yearly 
births, for the laft 10 years, has been 15,710. This 
number, multiplied by 20, is 314,200 ; which is the 
number of inhabitants that there would be in Lon- 
don, according to the bills, were the yearly burials 
no more than equal to the births : that is, were it to 
fupport itfeif in its number of inhabitants without 
any fupply from the country. But for the laft i o 
years, the burials have, at an average, been 22,956, 
and exceeded the chriftenings 7,246. This is, there- 
fore, at prefent, the yearly addition of people to Lon- 
don from other parts of the kingdom, by whom it is 
kept up. Suppofe them to be all, one with another, 
perfons who have, when they remove to London, an 
ekptSiation of .life equal to ,30 years. That is j fup- 
pofe them to be all of the age of 18 or 20, a fuppo- 
fition certainly far beyond the truth. From hence 
will arife, according to what has been before ob- 
ferved, an addition of 30 multiplied by 7,246, that 
is 217,380 inhabitants. This number, added to the 
former, makes 531,5805 and this, I think, at moft, 
would be the number of inhabitants in London were 
the bills perfedt. But it is certain that they, give the 
number of births and burials too little. There arc 
many burying-places that are never brought into the 
bills. Many alfo emigrate to the navy and army 
and country j and thefe ought to be added to the 

number 



nun:ibcr of doatlii:. Wi)ai: the deficiencies arifing 
fi'c'in hence are, cannot be determined. Suppofe them 
equivalent to 6000 every year in the biiths, and 6000 
in the burials. This would make an atldition of 20 
times 6000 or 120,000 to the laft number, and the 
whole number of inhabitants would be 651,580. 
If tlie burials are deficient only two thirds of this 
number, or 4000, and the births the whole of it ; 
20 multiplied by 6000, mull be added to 314,290 
on account of the dcfedls in the births ; and, iincc 
the cxcefs of the burials above the births will then 
lie only 5,346; 30 multiplied by 5,246 or 157,380, 
will be the number to be added on this account ; 
and the ium, or number of inhabitants, will be 

591.580. But if, on the contrary, the burials are 
deficient 6000, and the births only 4000 ; 80,000 
muft be added to 314,290, on account of the defi- 
ciencies in the births ; and 30 multiplied by 9,246, 
on account of the cxcefs of the burials above the 
births, and the whole number of inhabitants will be 

671.580. 

Every fuppofition in thefe calculations feems to 
me too high. Emigrants from London are, in par- 
ticular, allowed the lame exfeSiation of continuance in 
London with tbofe who are born in it, or who come 
to it in the firmed: part of life, and never afterwards 
leave it ; whereas it is not credible that the former 
expeSIation Ihould be fo much as half the latter. 
But I have a further reafon for thinking that this 
calculation gives too high numbers, which has with 
me irrefiftible weight. It has been feen that the 
number of inhabitants comes out lefs on the fuppo- 
fition, that the defeats in the chriftenings are greater 

O 2 than 
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than thofe in the burials. Now it fee ms evident 
that this is really the cafe ; and, as it is a fadt not at- 
tended to, 1 will here endeavour to explain diftindly 
the reafon which proves it. 

The proportion of the number of births in I^on- 
don, to the number who live to be lo years of age, 
is, by the bills, i6 to 5, Any one may find this to 
be true, by fubtradting the annual medium of thofe 
who have died under 10, for fome years paid, from 
the annual medium of births for the fame number of 

years. Now, tho’, without doubt, London is very 

fatal to children, yet it is incredible that it fhould be fo 
fatal as this implies. The& 7 /r, therefore, very proba- 
bly, give the number of thofe who die under 10 too 
great in proportion to the number of births ; and 
there can be no other caufe of this, than a greater 
deficiency in the births than in the burials. Were 
the deficiencies in both equal, that is, were the bu' 
rials, in proportion to their number, jufl as deficient 
as the births are in proportion to their number, the 
proportion of thofe who reach 10 years of age to the 
number born would be right in' the bills, let the defi- 
ciencies themfelves be ever fo confiderable. On the 
contrary, were the deficiencies in th.Q burials greater 
than in the births, this proportion would be given too 
great ; and it is only when the former are lead that 

this proportion can be given too little Thus ; let 

the number of annual yJmV/f be 23,000; of births 
15.799; and the number dying annually under 10, 
j9,8oo. *rhen 4,960 will reach 10 of 15,700 born 
annually; that is, ; 5. qut of 16.-— r- Were there no 
deficiencies ip t^e and were it faift , that only 
under: 1 0^ it vvould follow^ that there was an 
■ : , ' ' ■ ' ■' annual 
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annual dcfictcticy equal to 4,900 fubtrafted from 

lOjSoo, ('i- 5,900 in the births. Were A\t births ■&. 

tliird part too little, and tlie burials alfo a third part 
too little, the true number of births, burials, and of 

cbihireii djingumkr 10, would be 20,933 30,666, 

and 14,/joo ; and, therefore, the number that would 
live to 1 o years of age would be 6,533 20,933, 

or 5 of 16 as before. Were the births a tliird 

part, and the burials fo much as two-fifths wrong, 
the number of births, burials, and children dying un- 
der to would be 20,933 32,200 and 15,120; 

and, therefore, the number' that would live to 10 

would be 5,813 out of 20,933, or 5 out of 18 

Were the births a 3d part wrong, and the biirialshnt 

a 6ch, the foregoing numbers would be 20,933- 

26,833 — : — 12,600; and, therefore, the number 
that would live to 10 would be 8,333 out of 
20,933, 5 12.56: and this proportion 

feems as low as is confiftent with any degree of 
probability. It is fomewhat lefs than the propor- 
tion in Mr. Simpfon’s Table of London Ohferva- 
tions, and near one half lefs than the proportion 
in the Table of Obfervations for Brellaw, wheredt 
appears that above 9 of 16 live to be 10, and that 
one half\\v& to be 16. The deficiencies, therefore, in 
the births cannot be much iefij than double thofe in 
the bwiah* i and the leaft numbers 1 jluve given 


* One obvious reafon of tfiis faiS; is, that mne of the births 
among ftws, fakers, Paftfls, and the three demminations of 
Dijfmters are included in the bills, whereas many ol their burials 
art. It is further to be atrended. to, thst the abottive ahd'ftill^ 
born, artioitn ting to' about ^Ob annually, arc included. in (he 
burials', 'but never in' tljo, births,';.. If we addthefe^to',tbe,ch;riftcttw,: 
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muO:, probably, bs neareft to the true number of inha- 
bitanU'. Hov/ever, lliouid any one, after all, think 
that it is not improbable that only 5 of 16 (lioulci 
live in London to be 10 years of age, or that o,bove 
two thirds die under this age, the confequence of ad- 
mitting this will ftiil be, that the foregoing calcula- 
tion has been carried too high. For it wall from 
hence follow, that the expeBation of a child juft 
born in London cannot be fo much as I have taken 
at. This expeSiation is 20, on the fuppofition that 
half die under 3 years of age, and that 5 of 
16 live to be 29 years of age, agreeably to Mr. Siirsp- 
fon’s Table. But if it is indeed true, that half 
under 2 years of age, and 5 of 16 under 10, 
agreeably to the & 7 /r, this expediation muft be' lefs 
than 20, and all the numbers before given will be 
confiderably reduced. 

Upon the whole: I am forced to conclude from 
thefe obfervations, that the fecond number I have gi- 
ven, or 651,580, though fliortof the number of in- 
habitants commonly fuppofed in London, is, very 
probably, greater, but cannot be much lefs, than the 
true number. Indeed, it is in general evident, that 
in cafes of this kind numbers are very much over- 
rated. The ingenious Dr. Brakenridge 1 4 years 
ago, when the bills were lower than they are 
now, from the number of houfes, and allowing 
fix to a houfe, made the number of inhabitants 
751,800. But his method of determining the num- 

ings, preferving the burials the fame, the proportion of the 
born, according to the bills, who have reached ten for the lafl: fix- 
teen years, will be very nearly one third inftead of five fixtemths. 

* Vid.m.Tranfaa. voI.XLVm. 


ber 
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ber of houfes is too precarious ; and, befides, fix to a 
hoafc is, probably too large an allowance. Many 
families now have two houfes to live in. The ma- 
gifira'ces of Norwich, in 1752, took an exadf account 
of both the number of houfes and individuals in that 
city. •^'■The number of houfes was 7,139, and of 

'If this is tTue^ Dr, Brakenridge has alfo over- rated the 
number of people in England. The number of houfes rated to 
the xvindow tax he had, he fays, been certainly informed was 
690,000* The number of cottages not rated was not, lie adds, 
accurately known; but from the accounts given in it appeared, 
'that they could not amount to above abOjOOO ; and, allowing 
6 to a houfe, this would make the number of people in England 
5. 3403000# But if 5 to a hoiife fliould be a jufter allowance," 
the number will be 4.,45O50co. The number of people in Scot- 
land he reckons 1,5003000, and in Ireland i,0O0;OCO.-~-See a 
Letter to George Lewis Scott, Efq; Phil. Tranfact. voL XLIXi 
p. 877. 1756. 

t Vid. Gentleman^s Magazine for 1752, and Dr. ShorPs 
Comparative hlflory of the increofe of mankind'^ p, 38. In page 58 
of this laft work the author fays, that, in order to be fully la* 
tisfied about the number of perfons to be allow^ed to a family, 
he procured the true number of families and individuals in 14 
market towns, fome of them confiderable for trade and popu» 
loufnefs 5 and that in them were 20,371 families, and 97 , 6 rx 
individuals, or but little more than 4I to a family. He adds, 
that, in order to find the diiFerence in this refpefl: between, 
towns of trade and country parifhes, he procured from divers 
parts of the kingdom the exa^ number of famtihe and indivi- 
duals in 65 country parifhes. The number of families 
17,208 ; individuals 76,284 > or not quite 4I to a family.^In 
the place I have juft referred to, in the GentlemanV Magazine, 
there is an account of the number of houfes and inhabitants in Ox- 
ford exclufive of the colleges, and in Wolverhampton, Coventry, 
and Birmingham, for 1750. The number of perfons to a houfe 
was, by this account, 4 .|l in the two former towns, and 5^ 
in the two latter. It feems, therefore, to appear that 5 perfons 
to a houfe is an allowance large enough for London, and tooiarg^ 
for England in general; , . ^ 

- ■ , ‘ iEidi?i- 
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individuals 365169, which gives nearly 5 to a houfe. 

-Another method which Dr. Brakenridgc 

took to determine the number of inhabitants in Lon- 
don was from the annual number of burials, adding 
2COO to the bills for omiHions, and fuppofing a 30th 
part to die every year. In order to prove this to be a 
moderate fuppofidon he obferves that, according to 
Dr. Halley’s Obfervations, a 34th part die every year 
at Bre^lavt^ But this obfervatioa was made too inad- 
vertently, The number of annual burials there, ac- 
cording to Dr. Halley’s account, was 1174, and the 
number of inhabitants, as deduced by him from his 
Table, was 34,000, and therefore a 29th part died 
every year. Befidesj any one may find, that in 
reality the Table is conftradted on the fuppofidon, 
that the whole number born, or 12^8, die every 
year ; from w'hence it will follow that a 28th part 
died every year. * Dr. Brakenridgc, therefore, had 
he attended to this, would have flated a 24th part as 
the proportion that dies in London every year, and 
this would have taken'oft 1 30,000 from the number 
be has given. But even this muft be leis than 

the juft proportion- For let three fourths of all 

■who either die in London or migrate from it, be 
fuch as have been born in London ; and let 

the reft be peribns who have removed to Lon- 

don from the country or from foreign nations. 

♦ Care fiboolci be taken, in confidering Dr. Hailey’s Table, not 
to take the.firft number in it, or 1000, for fo many juft born. 
12585 he tells us, was the annual niediinn of births, asid ioCo is 
the nurnber he fuppofes a!! living at one year and under. It w'as 
inattention to this that led Dr. Brakenrldge to his miftake. 


The 
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The expe^athn of the former, it has been, ftewni. 
cannot exceed 20 years, and 3O years have been al- 
lowed to the latter. One with another, then, they 
will expeBation of 224 years. That is, one;, 

of 221 will die every year. ‘*And, confejjnently, 

The whole number of inhabitants in Rome, in the year 
17615 was 1575452; of whom 90,239 were males, and 67 213 
females. And the annual medium of births, for 3 years from 
k759 to 1761,- was 55X67, and of burials 75I53, According to 
this account, therefore, a a2d part of the iohajbitants die iti 
Rome every year* See Dr, Short’s Compamths of 4hs 

increafe and iccreafo of mankind in England and fm&ral oountrk^ 

abroad^ p. 59, 60.-^ In Berlin, as the fame author reiates| 

p, 69, in fix years, from 173410 1740, the annual medium of 
births was 5,504, of burials 3,639, and the number of inba-* 
bitancs wms 68,197; males 32,990, and feinaies 355207* A 
19th part, therefore, of the inhabitants of Berlin are buried every 
y;?ar* As numbers taken by a£luai furvey are generally too 
little, fuppofe, in the prefent irrftance, an error committed in 
reckoniitg the number of inhabitants, equal to a loth of the 
whole number, or to the whole number of children under 5 ; 
and fuppofe likewife no omiidlons in the burials; The coiife- 
quence will be, that about 1 in 2X are buried at Berlin every 
year. — — At Dublin, in th'<^ year 1 695, the number of inhabit- 
ants was foujad, by an exaA furvey, to be 40,508 (feePhilof 
Tranfaftions, N° 26 1)* I account of the annual 

burials juft at that time ; but from i66i to 1681, the medium 
had been 161:3; and from 171S ^7^8 it was 2123. There 

can, therefore, be no material error in fpppiofing that in 1695 it 
was 1800 ; and this makes % in 22 to die annually.— In 1745 
the number of famitus in the fame city appeared, by an exad: 
account laid before the Lord Mayor, to be 0,214. It is pfo-^ 
bable, this number of families did not confift of more than 
jOjOco individuals. Suppofe them, however, 55*000 5 and, as at 
this tiipe the medium of annual burials appears to have feen 2»36o| 
I "in' 23: died: annually fee Short’s 

and/ Gbfematimsi; p.':'22S*^-r*~ — I;, knklw not/hpw 
far theie 'faSs may be depended on. ' If they come at'alln.fiar-t|»6 
truth, they demonftrate that I have been very moderate in 

.■'■.Woi.'WX. , ' ,, P:. ■ 'Vfttppo&g 
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fuppofing the annual recruit from the country to be 
7000, the number of births 3 times 7000 or 2 1,000, 
and the burials and migrations 28,000 (which feem to 
be all high fuppofitions), the number of inhabitants, 
■will be 224. multiplied by 28,000, or 630,000. 

I will juft mention here one other inftance of ex- 
aggeration on the prefent fubjecft. 

Mr. Corbyn Morris, in his Objernsations on the paji 


'©tily I in 22I5 iiKludijng emigrants, to die in London annually. 

In 163-1 the number of people in the city and liberties of 

London was taken, by order of the Privy Council, and found to- 
be 130,178.--— -—This account was taken five years after a 
plague that had fwept off near a quarter of the inhabitants 5 and 
.when, therefore, the town being full of recruits in the vigour of 
life, the medium of annual burials muft have been lower than 
ufiial, and the births higher. Could, therefore, the medium of 
annual burials at that time, within the walls and in the 16 pa-, 
rilhes without the wails, be fettled, exclufive of thofe who died 
in fuch parts of the i6pariflies without the walls, as are not in 
the lihertles^^ the proportion dying annually obtained from hence 
might be depended on, as rather iefs than the common and jufi 
proportion. But this medium cannot be difcovered with any 
accuracy. Graunt eftimates that two thirds of thefe 16 pariihes 
are within the lihertus 5 and, if this is right, the rnedium of an- 
nual burialsin the city and lihcrim in 1631, was 5,500, and i 
m 23I died annually 5 or, making a fmall allowance for defi-. 

^ clencies« in the bills, i in 22. Mr. Maitland, in his ffiftory 

Of London, voi.IL p. 744, by a laborious, but too unfatisfadlory, 
iny#igatioa, reduces this proportion to i in 2455 and on the 
fiippofitiuns, that this is -the true proportion dying annually, at 
aU ilmcs^ in London^ and that the deficiencies in the burials 

he determines that the number of in-, 
•habitants within the hills was 7^2.5>9*^3 the year 1737* 

' The number of burials not brought to account in the bills 
, probably, now much greater' than either Dr. Brakenridge or Mr. 
Maitland Lup^foit.' ; 1 haVereckoned it fo, high as 6oco,: inorder 
to include emigrantsy and^.alfotobe'IItoto^fur©toF not' falling be- 
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growilj and prefenf Jiale of the city of London^ pub- 
-liflied in 1751, fuppofes that no more than a both 
part of the inhabitants of London, who are above 20, 
die every year, and from hence he determines that 
the number of inhabitants was near a million. In 
this fuppofition there was an error of at leaft one half. 
According to Dr. Halley’s Table, it has been fhewn, 
that a 34th part of all at 20 and upwards, die every 
year at Breflaw, in London, a 29th part, according 
-to Mr. Simpfon’s Table, and alfo according to all 
■other Tables of London Obfervations. And in Scot-- 
land it has been found for many years, that of 
■974 minifters and profeflbrs wbofe ages are 27 and 
upwards, a '33d part have died every year. Had, 
therefore, Mr. Morris ftated a 30th part of all above 
20 as dying annually in London, he -would have 
gone beyond the truth, and his conclufion would 
have been 400,000 lefs than it is. 

Dr. Brakenridge obferved, that the number of in- 
habitants, at the time he calculated, was 127,000 
Ids than it had been. The bills have lately ad- 
vanced, but ftill they are much 'below what they 
were from 1717 to 1743. The medium of the an- 
nual for 20 years, from 1716 to 1736, was 

18,000, and of burials 26,529 ; and by calculating 
from hence on all the fame fuppofitions with thofe 
which Jinade 651,530 to be -the prefent number of 
inhabitants in London, it will be found that the 
number then was 735,840, or 34,260 greater than 
the number at prefent. London, therefore, for the 
laft 30 years, ‘has been decreafing j and though nofr 
it is ipereafing -agsuni .yet there is r^lbn to think 
^at thfe addition lately made to mumber, of 

; - P 2 ' buildings 
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buildings round it, are owing, in a great meafore, 
to the increafe of luxury, and the inhabitants re^- 
quiring more room to live upon*. 

. It ihould be remembered, that the number of inha- 
bitants in London is now fo much lefs as I have made 
it, than it was 40 years ago, onthefuppofldon that the 
proportion of the omiffions in the births to thole in the 
burials was the fame then that it is now. But it 

appears that this is not thefadt.* ^From 1728, the 

year when the ages of the dead was firft given in 
the bills f to 1742, near five-fixths of thofe who 
were born died under 10, according to the bills . — 
From 1742 to 1752 three quarters j and ever fince 
1752 this proportion has flood nearly as it is now,, 
or at fomewhat more than two-thirds. The omif- 
irons in the births, therefore, compared with thofe; 
in the burials were greater formerly ; - and this mufl:^ 
render the diflerence between the number of inhabit- 
ants now and formerly left confiderable than it rtiay- 
feem to be from the face of the bills. One reafon 
why the4)roportion of the amounts of the births and 
burials in the bills comes now nearer than it did to; 

* The medium of aimual- burials ia the 97 pariflies withiatbe- 
Vafls WK, 


®rom i6ss to 1664, — , 3364 

Frdm 1680 to/ '' ' 3139 

From 173b to 1740, ■ ■ ■ 2316 

From 17^ {0:468, :: — i-; — 1620 


This account proves, that tkmgh,' fince 1655^ Eofidon hah. 
doubled its lababitants,. walls-, they have de— 

cteafed ; aftd lb j|apidly for the lall 30 years as to be now re- 
duced to one h^K-a— --The like may bh ’obfervred of the 17 pa- 
*iaes immed'iatdy whJteat:.tb6'- #aiy.’'.S'§iiaw' 4fefe pi-, 
ripfis have been df crepifiijg ; fo fafib that ukuugl Imiak la 

. * , d 'the-. 
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the true proportion, may^ perhaps, be that the num- 
ber of Dillenters is confiderably leffened. The 
Foundling Hofpital alfo may have contributed a little 
to this event, by leffening the number given in the 
bills as having died under lo, without taking off any 
from the births ; for all that die in this hofpital are 
buried at Pancrafs church, which is not within the 
hills. See the preface to a colledtion of the yearly 
bills of mortality from 1657 to 1758 incluiive, p. 15. 

I will add, that it is probable that London is now 
become lefs fatal to children than it was and that 
this is a further circumftance which muft reduce the 
difference I have mentioned j and which is likewife 
necelfary to be joined to the greater deficiencies in the 
births, in order to account for the very fmall propor- 
tion of children whofurvived 10 years of age, during 
tjie two firft of the periods 1 have fpecified. Since 1752,. 
London has been thrown more open. The cuftom of 
keeping country-houfes,, and of fending children to her 
nurfed in the country, has prevailed more. But, 
particularly, the deftrudive ufe of fpiritiious- liqtiors- 
among the poor has been checked. 

I have fhewn that in London,, even in- its prefent 


them have funk from 8,672 to 5,43^, and are now lower- than; 
they were before the year 1660. In Weftminfter,. on the con- 
trary, and the 23 ouc-parifhes in Middlefex and Surrey, the an- 
nual burials have, fince 1660, advanced from about 4000' to 
16, boo. Thefe fabls prove that the inhabitants of Lon- 

don are abw much lefs crowded together than they were.. It 
appears, in particular, that within the walls the inhabitants take 
as nruch room to live upon as double their number did fomerly. 
-—• —The very fame conclufions may be drayrn from an examinaf-; 
tion pf the chrijienings.. 
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ftate, and according to the moil moderate computa- 
tion, half the number born die under three years of 
age ; and I have obferved that at Breflaw half live to 
i6. At Edinburgh, if I may judge from fuch 
of its bills as I have feen, almoft as great a propor- 
tion of children die as even in London. But it 
appears from Gr aunt's * accurate account of the births, 
weddings, and burials in three country parities for 90 
years ; and alfo, with abundant evidence, from 
Dr. Short’s colledtion of obfervations in his Com- 
parative Hijiory, and his treatife entitled. New Qb- 
fervations on Town and Country Bills of Mortality t J 
that in country villages and parifhes, the major 
part live to mature age, and even to marry. So 
great is the dilFerence, efpecially to children, between 
living in great towns and in the country. But no- 
thing can .place this obfervation in a more ftriking 
light than the curious account given by Dr. Thomas 
Heberden, and publiflaed in the Ijhilofophical Tranf- 

• See Natural arid PsUtical 0 bfervathns on zfe Bills f Morta- 
lity^ fay Captain John Graunt, F. R. S. 

f The public is much obliged to this author for the pains he 
has taken in co!Ie<fting obfervations on the mortality and increafe- 
df mankind, in different countries and fituations. Jn his New 
Obfervations, p. 309, he mentions an ingenious parifh clerk, in 
the country, who, by a particular account which he took, found 
that of 314, who had been baptized in his parifii in one year, 
80, or nearly a quarter part, died under four years of age. 
Forty-fix died the firft year ; thirteen the fecond j fixteen 
the third ; and five the fourth. After four, -life grows niore 
ftable, »d at ten acquires its'greateft ftability ; and in this cafe 
it cannot be reckoned that above a rotb, or, at moft, an 8th 
more than die quartet that died under four, would die under 
age, i and therefore, probably, hear two-thirds -arrived at ma- 
taiity. 


adloBs 



[ 111 ] 

adions (vol. LVII. p, 461), of the ificreafe and 
mortality of the inhabit anU of the if and of Madeira. 
In this ifland, it feems, the weddings have been 
to the births, for 8 years, from 1759 to 1766, as 10. 
to 46.8 } and to the burials as 10 to 27.5. Double 
theie proportions, therefore, or the proportion of 20 
to 46.8,, and of 20. to 27.5 are the proportions of the 
number marrying annually, to the number born and 
the number dying. Let r marriage in 10 be a- 
2d or 3d marriage on the fide of either the man or 
the woman , and 10 marriages will imply 19 indi- 
viduals who have grown up to maturity, and lived to 
marry once or oftenerj. and the proportion of the- 
number marrying annually thefirft time, tothenum-' 
her dying annually, will be 19 to 27.5, or near 3^ to 
4. It may feem to follow from hence, that in this 
ifiand near, three-fourths of thofe who die have been 
married, and, confequently, that not many more than- 
a quarter of the inhabitants die in childhood and celi- 
bacy j and this would be a juft conclufion were there 
no increafe, or had the births and burials been equal. 
But it muft be- remembered, that the general eifedt of 
an increafe, while it is going on in a country, is to- 
ronder the proportion of pei-fons marrying annually 
to the annual deaths greater ^ and to the annual births 
hfi than the true proportion marrying out of any 
given number born. This proportion generally lies 
between the other two proportions, but always neareft. 
to the fir ft * j and, in the prefent cafe, it is fufficiently 
evident that it cannot be much lefsthan two-thirds. 

* In a country where there is no increafe . or decreale of. the. 
inhabitants, and where alfo life, in its firlf periodsy.is foftablei.. 
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tn London, then, half die under three years of 
tse, and in Madeira about tHDo-thirds of all who are 

and marriage fo much encouraged, as that half all who are born 
live to be married, the annual births and burials muft be equals 
and alfo quadruple the number of weddings, after allowing for 
ad and 3d marriages; Siippofe in tbefe circuni^bnces (every 
thing elfe remaining the fame) the probahilkies of life^ during its 
lirfl: ftages, to be improved; In this cafe, more than half the 
born will live to be married, and an increafe will take place* 
The births will exceed the burials, and both fall below quadruple 
the weddings ; or, which is the fame, below double the number 

annually married.- Suppofe next {tht probabilities of life zni the 

mcouragement to marriage remaining the fame) the prolificknefs only 
of the marriages to be improved. In this cafe it is plain, that an 
increafe aifo will take place; but the annual births and burials, 
inftead of being Icfs, will now both rife above quadruple the 
weddings, and therefore the proportion of the born to that part 
of the born who marry (being by Tuppofition two to one) will be 
kfs than the proportion of either the annual births or the annual 

burials to the number marrying --Suppofe again (the 

encouragement to marriage remaining the fame) that ih^ probabi* 
ikm of life and th.^ prolifeknefs of marriage's are both improved., 
In this cafe, a more rapid increafe will take place, or a greater 
e;xcefs of the births above the burials ; but at the fame time they 
will keep nearer to quadruple the weddings, than if the latter 

caufi: only had operated j and produced the fame increafe. 

Ihould be too minute and tedious, were I to explain thefe obferva- 
tkMS at largfef. It follows from them, that, in every country or 
’Where, for a courfe of years, the/ Mwif, have been" 
equal jto [OX kji thm the births^ and both under qemdrupk 
the marriages 5, , and alfo that wherever the burials are kfs than 
quadruple the annual ^ marriages, and at the fame time the births 
there f he, major part of all that are born live to marry, 
in ^ inflaiice which 1 have' confidered above^ and which occa- 
Sons now,, the.ahnpai births, 2.re fo much greater than 
theMiiabrriages, and at the fame time the annual' burials 
fo much the pro.portion that lives to marry of thofe who 
aro' born, can, 'lcar 4 #.‘ be^miich lefs'tban Ihave'faids or 'two- 
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born live to be married. Agreeably to this, it ap- 
pears alfo from the account I have referred to, that 
the expeSiation of a child juft born in Madeira is 
about 39 years, or near double the expedation of a 
child juft born in London. For the number of inha- 
bitants was found, by a furvey made in the beginning 
of the year 1767, to be 64,614. The annual me- 
dium of burials had been, for eight .years, 1293 ; of 
births 2201. The number of inhabitants, divided 
by the annual medium of burials, gives 49.89, or the 
expeBation viQaxly oi a child juft born, fuppofing the 
births had been 1293, conftantly. equal to the 

burials^ the number of inhabitants remaining the 
fame. And the fame number,, divided by the annu^ 

I have fliewn how the allQWance is to be made for 2d and 3d 
marriages j but it is not fo confiderable as to be of any particular 
confequence j andj beiides^ it is^ in, part, compenfated* by the na- 
tural children which are included in ^ the births, and 4vhich ralfe 
the proportion of the. births to the weddings higher than it ought 
to be, and therefore bring it nearer to. the true proportion of the 
number born annually^ to thofe who marry annually, after, de- 
ducting thofe who marry a ad or 3d time. 

In drawing cpnclu-fions from the proportion, of births 

and burials in different fimations, fome writers on the increafe 
of mankind have not given due attention to the difference in 
thefe proportions arifmg from the different circumftances of in- 
creafe or decreafe atnpng a people* One inftance of this I have 
..now mentioned ; and one further inftance of ,it is neceffary to 
be mentioried. The ^proportion annual births to weddings 
' ba^s been confidered as giving the true number of children derived 
from each marriage, taking all -marriages one with another* 
But this is true only when, for many years, the births and bu- 
rials have kept no^irly Where there is an ^xcefs of the 

births occafioning an increafe,. the^ proportion of ammlhkihs to 
weddings mtift be jefs th^.tbe proportion of cbildren d^ivpd 
, from, each marriage j'. and ^the ifqqtt'afy .place iwjhqre 
there is a decreafe* ^ 
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medium of births, gives 29.35, expeBatton of 

a child juft born, fuppofing the burials 2201, the 
number of births and of inhabitants remaining the 
fame ; and the true expeBation of life muft be fome- 
where near the mean between 49.89 and 29.35. 

Again : A 50th part of the inhabitants of Madeira, 
it appears, die annually. In London, I have ihewn, 
that above twice this proportion dies annually. In 
fmaller towns a fmaller proportion dies, and the 
births allb come nearer to the burials. At Breflaw, 
I have obftrved, that, by Dr. Halley’s Table, 
a 28th part dies annually; and the annual me- 
dium of births, for a complete century, from 
1633 to 1734, has been 1089; of burials 12,56. 
* At Norwich, the annual medium of births, dif- 
fenters included, for four years, from 1751 to 1754, 
was 1 1 50; of burials 1214. And as the number of 
inhabitants was at that time 36,169 (fee pag. 103), 
a 30th part of the inhabitants died annually. In ge- 
neral, there feems reafon to think that in towns 
(allowing for particular advantages of fituation, trade, 
police, cleaniinefs, and opennefs, which fome towns 
may have), the excefs of the burials above the births 
and the annual deaths are more or lefs as the towns 
are greater or fmaller. In London itfelf, about 1 6q 
years ago, when it was fcarcely a fourth part of its pre- 
fent bulk, the births were nearly equal to the burials. 

* Vid. Dr. Sbort^s Comparaiwe Hi^ry, p, 63. And the 
Abridgment ef the Phihfophical ‘TranJaSlions, vol. VIF. part iv. 
p. 46. During the five years on which Dr. Halley has founded 
his Table, or from 1687. to 1691, the births happened a little to 
exceed the burials^ 

But 
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But in country parlfhes and villages the births almoft 
always exceed the burials ; and I believe it feldom 
happens that fo many as a 30th, or much more than a 
40th part of the inhabitants die annually’^. In the 
four provinces of New England there is a very rapid 
iocreafe of the inhabitants : but, notwithftanding 
this, at Bofton, the capital, the inhabitants would 
decreafe were there no lupply from the country : for, 
if the account I have feen is juft, from 1731 to 
1762, the burials have all along exceeded thebirthsf- 
So remarkably do towms, in confequence of their un- 
favourabienefs to health, and the luxury which ge- 
nerally prevails in them, check the increafe of 
countries • 

^ In 1738 there was an account taken of the number of fa- 
milies and inhabitants in the Pruffian dominions. The number 
of inhabitants was 23138,465. The medium of annual births, 
weddings, and burials was nearly 84,000 ; 21,000, and 55,481, 
Near a 40th part, therefore, died every year. Vid. Dr. Snort’s 
Comparative Hijiory^ p. 69, and Ahridgmeni of the Philofophical 

Tranfa^ionSy ibid.- ^The proportion of weddings and burials 

to the births fiiews that, in thefe countries, there was a quick in- 
creafe, notwithftanding the wafte in the cicies. In the year 

1733 a furvey was taken of the inhabitants of the parifh of Stoh 
Damerel in Devonjhtrey and the number of men, women, and 

children, was found to be 3361. chryienings for the year 

were 122*-' the weddings 28 Burials 62.^ ^No more, there- 

fore, than the 54th part of the inhabitants died in the yean— ^ 
In part of this year an epidemical fever prevailed in the parifli. 
See Martyn’s Abridgment of the Philo f Tranfadtions^ vol. IX* 

p. 325."^ According to GraunPs account of a parifli in 

Hampjhire^ not reckoned, he fays, remarkably healthful, a 50th 
part of the inhabitants had died annually for 90 years. Natural 
and Poliikal Obfervatkns^ Chap. xii. 

f See a particular account of the births and burials in thi$ 
town from 1731 to 1752 in the Gentleman's Magazine for 1753, 
P*4i3. 
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; Healthfulriefs and Proiificknefs are, probably, 
canfts of inereafc feldom feparated. In conformity 
to this obfervation, it appears from comparing the 
births and weddings, in countries and towns where 
regifters of them have been kept, that in the former, 
marriages, one with another, feidom produce lefs than 
four children each j generally between four and five, 
and fometimes above five. But in towns feldom 
above four ; generally between three and four > and 
fete^itmles under three *. 

I have fometimes heard the great number of old 
people in London mentioned to prove its favourable- 
nefs to health and long life. But no obfervation can 
be much more erroneous. There ought, in reality, 
to be more old people in London, in proportion to 
the number of inhabitants, than in any fmalier towns^ 
becaufe at leaft one quarter of its inhabitants arc 
perforis who eoihe into it, from the cOuntry, in the 
moft robufi part of life, and with a much greater 
probability of attaining old age, than if they had come 
into it in the weaknefs of infancy. But, notwith* 
llanding this advantage, there are much fewer per- 
fons who attain to great ages in London than in, any: 

other place where obfervations have been made. 

At Iftenha, of 22,704 who died in the four years 


* Atiy one may fee what evidence there is for this, by con- 
fulting the accounts in Dr. Short’s two books already quoted;, 
altdiii the Mri/^ment oJF the Philctfophicd Tranfaiitons, vol. VII. 
part iv. p.46i — In coplidering theie account's, it filould not be 
forgotten that alloi^ances mull be made for the dilFererit circum- 
Iferic^ of increafe otdecrcafe in a place, agfeeably td the obfer- 
vation at the end of the note in pag. 1 13. 
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lyiy, 1718, 1724, 1725^, 109 reached 90 years,- 
that is, 48 in 10,000- But in London, for the 
laft 30 years, only 35 of the fame number have 

reached this age. At Breflaw it appears, by Dr- 

Haliey’s Table, that 41 of 1238 born, or a 30th 

part, live to be 80 years of age. the pariih of 

^ll^faints in Northampton t> a.n account has been 
kept for many years of the ages at which all die ; 
and, I find, that of 1377, who died there in 
years, 59 have lived to be 80, or a 23d part. — ~. 
According to Mr, Kerfleboom’s Table of Obferva- 
tions, piiblifiied at the end of the laft edition of Mr. De 
Moivre’s Treatife on the Dodtrine of Chances, a i4tb 
part of all that are born live to be 805 and, had we any 
obfervations m country parifhes, this, probably, would 
not appear to be too high a proportion j. But in 
London^ for the laft 30 years,, only 25 of every iooo. 

Vid*, Abridgment of the Philofopliical Tranfaflions,. 

? vol. VIL part iv. p. 46..' ^It appears alfo thr.t more than 

three- fifths of all who died in thefe years at Vienna were 
boys and girls, by whom, I fuppofe, are meant perfons under 
16. About the fame proportion dies under 1.6 at Berlin. 

f In this town, as in moft other towns of any magnitude, the 
births, including Diflenters, fall fkort of the burials 1 and the* 
greater part die under age. 

{ This, however, will appear itfelf inconfiderable, when com* 
pared with the following account: lo 1761, the burials in- 
thediftridlof Chriftiana, in Norway, amounted to 6,929, and 
the chriftenings to 1 1,024. Among thofe who died, 394, or 
l In 18, had lived to the ageof 90 ^ 63 to the age of 100, and 

feven to the age of loi.; In the diocefe of Bergen, theper- 

** fons who died amounted only to 2,580, of whom 18 lived io 
the age of 1005 one woman to the age of 104, and another 
woman to the age of 108. 

Seethe Jnnud Regijier for 1761, p. 
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who have died, have lived to be 8o, or a 40th part j 
which may be ealily difcovered by dividing ibe fum 
of ail who have died during thefe years at all ages, 
by the fum of all who have died above 80. 

Among the peculiar evils to which great towns are 
fubjedt, 1 might further mention the plague. Be- 
fore the year 1666 this dreadful calamity laid Lon- 
don almoft wafte once in every 15 or 20 years j and 
there is no reafon to think that it was not generally 
bred within itfelf. A moft happy alteration has 
taken place, which, perhaps, in part, is owing to 
the greater advantages of cleanlinefs and opennefs, 
which London has enjoyed fince it was rebuilt, and 
which lately have been very wifely improved. 

The fadls I have now taken notice of are fo im- 
portant that, I think, they deferve more attention than 
has been hitherto beftowed upon them. Every one 
knows thafthe ft rength of a ftate conlifts in the num- 
ber of people. The encouragement of population, 
therefore, ought to be one of the firft objedls of policy 
in every ftate j and Ibme of the worft enemies of 
population are the luxury, the licentioufnefs, and 
debility produced and propagated by great towns. 

I have obferved that London is now* increafing. 
But it appears that, in truth, this is an event more to 
be dreaded than defired. The more London in- 

* This increafe is greater than the bills (hew, on account of 
the omiffion in them of the two pariflies which have been moft 
encfeafed by new buildings ; I mean Marybone and Pancrafs pa- 
rifhes. The former of thefe pariihes is, 1 fuppofe, now one of 
the largeft in London. 
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aeafes, the more the reft of the kingdom muft be de- 
ferred j the fewer hands muft be left for agriculture; 
and, conlequently, the lefs muft be the plenty and 
■ the higher the price of ail the means of fubftftence. 
Moderate towns, being feats of refinement, emu- 
lation, and arts, may be public advantages. But 
great towns, long before they grow to half the bulk 
of London, become checks on population of too 
hurtful a nature, nurferies of debauchery and volup- 
tuoufnefs; and, in many refpefts, greater evils than 
can be compenfated by any advantages 


* The mean annual births^ weddings^ burials m tht 
lowing townSj for forne years before 1768, were nearly. 



Births, 

Weddings. 

Burials* 

At Paris, 

— 19,200 

— 4.300 — 

19,500 

Vienna, 

— 5,600 

_ — 

6,800 

Amflerdam, 

— 4,500 

2y400 

7,600 

Copenhagen, 

— 2,700 

— 868 

3^00 

In the Paris bills 

there is, I am 

informed, an om 

0 

C 

0 


that die in the Foundling Hofpiial^ amounting to above 2000 an* 
nually. The excefs, therefore, of the burials above the births is 
greater than the bills fliew* This excefs, however,, is much lefs 
than could have been expected in fo large a town. I am not fare 
to what caufe this ought to be afcribed 5 but I cannot wonder at 
it, if it be indeed true, that a fifth of all born in Paris are fent to 
the Foundling Mofpltdy and that a third of the inhabitants die in 
hofpiialsy and alfo that all married men are excufed from ferving 
in the militia, from whence draughts are made for the army. 
Thefe are encouragements to marriage and population, which no 
other city enjoys 5 and it is ftrange that in this kingdom fome 
policy of the fame kind with that laft mentioned fliould not be 

purfued.- A further fingularity in the ftate of Paris is, that the 

births in it are above four times the weddings, nothing like 
which is the cafe in any other town whofe bills 1 have feen. It 
may feem, therefore, that here, as well as in the moft healtliful 

Dr. Hebcrdea 
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Dr. Heberden obferves that, in Madeira, the in-^ 
habitants double their own number in 84 years. But 


and increafing country parithes, each marriage produces more 
than four children ; but this is a conclufion which, in the prc- 
fent cafe, cannot be depended on. It fhould be confidered that, 
probably, fome who leave the country to fettle at Paris, come to 
it already married ; and that no fraall proportion of the births 
may be illegitimate. Thefe caufes, however, may only balance 
the allowance to be made for the fecond and third marriages 
among the annual weddings ; and, if it is indeed faffc, that the 
people at Paris are fo prolific as they appear to be in the bills, it will 
only prove more ftrongly that, like other great towns, it is very 
unfavourable to health ^ for the more prolific a people are, the 
greater muft be the mortality among them if they do not increafe, 

Let us fuppofe the true number of deaths Paris, in- 
cluding emigrants and fuch as die in the Foundling Hofpital^ to 
he 21,000; the number married annually 2X4,300 or8,6oQO; 
and the births, as before, 19,200, t,9CO then will be the num- 
ber of annual recruits from the country. Of thefe let only 
1,200 be fuppofed to marry: and 8,6oO leffened by r,200j 
or 7,400, will be the number of thofe born at Paris who n.arry 
annually; and ii,.80o, of zhovQ thru e-fifths will be the number 
dying in childhood and celibacy. This, though if gives an un- 
favourable reprefentation of Paris when compared with the 
country, makes it appear to advantage when Compared with fome 
other great towns. I am not fufficiendy informed of the Hate of 
Paris to know how near this calculation comes to the truth. 
Every fuch doubt would’ be removed, were the ages of jthe dead 
given in the Paris bilk. It is much to be wiflied this was done* 
The births and burials here come fo near to one another, that 
there can fcarcely be a properer place for fuch bills ; and a Table 
of Obfervatioiis might be formed from them that would give the 
values of lives much more exaftly than the London Tables. 

1 cannot help adding that, excepting the . omifiion I have 
mentioned in the burials, the Paris bills are . complete ; but 
it is well known that the London bills are extremely other wife. 
London, therefore, muft be much larger in comparitbn of Paris 
than it appears to be in the bills* 


this 



C ] 

this (as yon, Sir, well know) is a very flow increafe 
compared with that which takes place among our 
colonies in America. In the back fettleraents, where 
the inhabitants apply themfelves entirely to agricul- 
ture, and luxury is not known, they double their 
own number in 15 years; and all through the nor- 
thern colonies in 25 years*. This is an inftance of 
increafe fo rapid as to have Icarcely any parallel. The 
births in thefe countries muft exceed the burials much 
more than in Madeira, and a greater proportion of 

the born muft reach maturity. -In 1738, the 

number of inhabitants in New Jerfey was taken by- 
order of the government, and found to be 47,369. 
Seven years afterwards the number of inhabitants was 
again taken, and found to be increafed, by procrea- 
tion only, above 14,000, and very near one half of 
the inhabitants tvere found to be under 1 1 6 years of 
age. In 22 years, therefore, they muft have doubled 
their own number, and the births muft have ex- 
ceeded the burials 2000 annually. As the increafe 
here, is much quicker than in Madeira, we may be 
fare that a fmaller proportion of the inhabitants muft 
die annually. Let us, however, fuppofe it the fame, 
ora 50th' part. This will make the annual burials 


* See a difcourfe on Chrijiion unisn, by Dr. Styles, Bofton, 

1761, p. 103. 109, Sic. See alfo Tie inter eji af Great Britain 

cmftdered with regard to her Colonies^ together with Obfervations 
concerning the increafe of mankind^ peopling of countries, &c, p. 35. 
ad edit. London, 1761. 

* According to Dr. Halley’s Table the number of the living 
under 16 is but a third of all the living at all ages ; and this may 
be neaSy the cafe in all places which juft fupport themfelves in 
the number of their inhabitants, and neither increafe or dccreafe. 
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to have been, during thefe feven years, looo, and 
the annual births 3000, or an 18th part of the inha- 
bitants. Sinailar obfervations may be made on the 

mAch quicker increafe ih Rhode Ifland, as related 
in the preface to Dr. Birch’s colleSiion of the bilk 
of mortality^ and alfb in the valuable pamphlet, laft 
quoted, on the interef of Great Britam with regard 
to her colonies, p. 36, What a prodigious differ- 

ence muft there be between the vigour and the hap- 
pinels of human life in fuch fituations, and in fuch 

a place as London ? The original number of 

perfons who, in 1643, fettled in New England, 
was 21,200. Ever lince it is reckoned, that more' 
have left them than have gone to them*. In 
the year 1760 they were increafed to half a million. 
They have, therefore, all along doubled their own 
number in 25 years } and, if* they continue to in- 
creafe at the fame rate, they will, 70 years hence, 
in New England alone, be four millions j and in all 
North America above twice the number of inhabit- 
ants in Great- Britain ■f'. But I am wandering 

^ See Dr. Styleses pamphlet juft quoted, p. no, &c. 

f i 7 he rate of increafe, fuppofing the procreative powers the 
feme, depends on two caufes ; The encouragement to mar- 
the exp^ffathn of a child juft born.^’ When 
one of theft is given, the* inerfeafe will be always in proportion 
to the other. That is ; As much gnaUr or bfs as the rath is of 
the numbers who reach maturity, 'and of thofe who marry to the 
iiumber 'born, fo much qukhr of JItmer will be the increafe.^— ^ 
.Ijetusrfpi^fe’the operation of thefe caufes fuch as to produce an 
animal' dlcefeof ,the Mribs above the hurmh equal to a g'6:h part 
of fhe whole bomber of inhabitants. ' It may feem to follow 
from^ hence, that the inhabitants would double their own number 
in '36 years ^ and thus fame have calculated. But the truth is, ‘ 
'ihat they would doubie* their own number in much ftfs time. 

from 
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from my purpofe in this letter. The point I had 
chiefly in view was, the prefent ftate of London as 


Every addition to the number of inhabitants from the births 
produces a proportionably greater number of births, and a greater 
excefs of thefe above the burials ; and if we fuppofe the excefs 
to increafe annually at the fame rate with the inhabitants, or fa 
as to preferve the ratio of it to the number of inhabitants always 

the fame, and call this ratio -—s the period of doubling will be 

the quotient produced by dividing the logaritlim of % by the 
difference between the logarithms of r + i and r, as might be 
eafily demonftrated* In the prefent cafe, r being 36, and r + i 
being 37, the period of doubling comes out 25 years, if r is 
taken equal to 22, the period of doubling will be 15 years,—-— 
But it is certain that this ratio may, in many fituations, be greater 
than and, inftead of remaining the fame, or becoming left, 
Jt may increafe^ the confequence of which will be, that the period 
of doubling will be fhorter than this rule gives it*-^— ^Accord- 
ing to Dr. Halley's Table, the number of perfons between 20 
and 42 years of age is a third part of the whole number living at 
all ages. The prolific part, therefore, of a country may very 
well be a 4th of the whole number of inhabitants j and fu|i- 
pofing four of thefe, or etery other marriage between perfons all 
ii nder 42, to produce one birth every year,* the annual numbet 
of births will be a i6th part of the whole number of people ; 
and, therefore, fuppofing the burials to be a 48th part, the an- 
nual excefs of the births above the burials will be a 24th part^ 
and the period of doubling 17 years. ‘The number of inha- 

bitants in New England was, as I have faid from Dr. Stiles*s 
pamphlet, half a million in 1760. If they have gone on in- 
creafing at the fame rate ever fince, they muft be now 640,000 ; 
and it feems to appear that ih fzSt they are now more than this 
humber. For, fince I have writ the above obfervations, I have 
feen a particular account^ grounded chiefly on furveys lately 
taken with a vietv to taxation and for other purpofes, of the 
number of males, between 16 and 60, in the four provinces. 
According to this account, the number of fuch males is 
218,000. The whole number of people,' therefore, between 
i 6 and 6b, fuppofing 14. males to 13 females, muil 
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to heakMulnefsj number of inhabitants, and its in- 
fluence on population* The cbfervatioos I have 
made may, perhaps, help to fliew how the moft is to 
be made of the lights afforded by the London bills, 
and ferve as a fpecimen of the proper method of cal- 
culating from them. It is indeed extremely to be 
wiflied that they were lefs imperfedt than they are, 
and extended further. More parifhes round London 
might be taken into them; and, by an eafy improve- 
ment in the parifli regifters now kept, they might he 

4205000* In order to be more fure of avoiding excefs, I will 
call then only 400,000. In Dr. Halley’s 'Table the proportion 
of all the living under i6 and above 60, to the reft of the living, 
is 13.33 to 20; and this will make the number of people now 
living in the four provinces of New England to be 666,000* 
But, on account of the rapid indreafe, this proportion muft be 
confiderably greater in New England, than that given by Dr. 
Hailey's Table* In New Jerfey, I have faid the xiumber of 
people under j6 was found to be almoft equal to the number 
above i6* Suppofe, however, that in New England, where the 
increafe is fomewhat flower, the proportion I have mentioned is 
only 16 to 20, and then the whole number of people will be 
720,000* 

I cannot conclude this note without adding a remark to re- 
move an objedlion which may occur to fome in reading Dr*, He- 
berden's account of Madeira, to which I have referred*. In that 
account 5945 is given as the number of children under feven in 
the iffand, at the beginning of the year 1767. The medium of 
annual births, for eight years, had been 2201 ; of burials 1293', 
In fix years, therefore, 13,206 muft have been born; and if, at 
the end of fix years, no more 'than 5945. of thefe were alive, 
laio^muft have died every year* That is ; aJmoft all the' bu- 
rials in the ifland, for fix years,, muft have been burials of 
children under ffven years of age* This is plainly incredible 
and, therefore, it feems certain, that 'the .number of children 
under feven years of age muft, through fome miftake, be given, 
in that account, 3000 or 4000' too liitle., 

extended 
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extended through all the parlfhes and towns in the 
kingdom. The advantages arifing from hence would 
be very conliderable. It would give the precife law 
' according to which human life waftes in its different 
ftages, and thus fupply the' neceffary data for com- 
puting accurately the values of all life-annuities and 
reverjions. It w'ould, likewife, (hew the different 
degrees of healthfulnefs of different fituations, mark 
the progrefs of population from year to year, keep 
always in view the number of people in the king- 
dom, and, in many other refpeds, furnifh inftruc- 
tion of the greateffc importance to the flate, Mr. De 
Moivre, at the end of his book on the dodrine of 
chances, has recommended a general regulation of 
this kind ; and obferved, particularly, that at leaft 
it is to be wifbed, that an account was taken, at 
proper intervals, of all the living in the kingdom, 
with their ages and occupations } which would, m 
fome degree, anfwer moft of the purpofes I have 

mentioned. But, dear Sir, I am fenlible it is high 

time to finifh thefe remarks. I have_ been carried ia 
them far beyond the limits I at firft intended. I al- 
ways think with pleafure and gratitude of your friend- 
flbip. The world owes to you many important dif- 
coveries ; and your name niuft live as. long as there 
is any knowledge of philofophy among mankind. 
That your happinefs in this, and every other refpedj 
may continually increafe, is the fincere wifh of. 

Sir, 

Your much obliged, 

and very humble fervant. 


Newington-Green,. 
April 3*1769. 


Richard Price. 
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XVII.' Dijfertatio epijlolarh de OJjihus et 
jyentibus Elephantum, aliarumqm Bellua- 
rum in America Septentrionali, aliifqm 
horealihus Regionibus obviis ; qua indige- 
narum Belluarum ejje ofienditur^ AuSiore 
R. E. Rafpe, SerentJJtmo Haffiarum 
Eandgmvio d ConJiUis^ et R. S. S» 


SOCIETATI RUGIM SCIENTIARUM 
LONDINENSI. 


Read May n,-r)ER SCRIP SIT ad me iiluftris 
*7 9* Pringlius, baronettas : “ Media nu- 

“ per in America Septentrionali, non prdcul ab 
Ohio fiuvio, intra fpatium duorum atrt triura 
“ jugerum terrse paludofe, fale foecundae, fceleta 
triginta belluarum majoram inventa fuilTe, nulla 
** aut rara terra folatn lepulta : Si magnkudinis 
** offiumatque dendum majorum I^beatur ratio^ ele- 
phantina videri j ob formam molariuna dentium, 
** qui carnivori potius fint animalis, ambigi cui bel* 
“ luarum fpeciei tribuenda ; quseri inter naturte ftu- 
diofos de ph®nomeni caufis j pro fua in me bene^^ 
*' volentia et meam rogare fententiam.” 

Hanc dillertationem, quamvis difficultates qu®ftio- 
nis magis oJiendat quam folvat, malul judicio veftro 

potius' 
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potius iuhjiccre cpiam dare aliud quodvis ftudiorum 
aieoruin dc imentum. 

Duplex '/-ropric eft qureftio; altera, “ de caufa, 
« qiue harum belluamai; olfa in Americam Septen- 
“ trionalein tranfvexcrit?” Altera, “ quae in tam 
“ bruvi (patio conckderit et fepelierit ?” 

Primam (bluturo occurrit : 

1. liiftoricorum Americag conftans obfervatio, 
omnem hanc novi orbis terram, cum tribus fere ab- 
kinc ieculis detefta Europasis patere coepit, nonnifi 
4 qiuidrupedibus minoribus fuifle habitatam ; pere- 
grina igitur vidcri ilia, five elephantum five aliarum 
belluarum colofialium fint offa. 

2, In raentem redcunt offa majora in Alias aut 
Sibirias borcalibus regionibus inventa et obvia, qu® 
fiibtarranco lucifugoanimali, quod Mammout dicitur, 
tribuit fabula, clephantis aliifquc beliuis vindicant 
eommentarii Petropolitani et Gmeliniis in Itinerario 
Sibiriaco. Ncc in Afite et Americas folum borealibus 
provinciis ea occurrunt, effodiuntiir etiam in Europas 
climatibus feptentrionalibus. 

De Britannicis hue peitinentia quasdam. in Tranfa- 
dtionibus veftris legifte mecnini. De Suecia fidem fa- 
ciunt Holmienfis academias eommentarii. Ex Ger- 
manise naturali hiftoria minus vulgatas aliquot obfer- 
vationes addere liceat. 

Nil nioror gigantum ofla.quae credula antiquitas Ipe- 
tftanda fervavit in cathedralibus quibufdam templis, ut 
Halberfiadenfi, Gandetftffimenfi, aliifque. Hue facere 
quidem videntur, fed certiora repeto et primo quidem 
ex eledboratus et ducatus Brunfvicenfis naturali hiftoriaj, 
diligentius olim a me perferutata. Recordemini ofiium 
' mantris Baumanniano, Schartzfeldenfi, et props Du- 
nam. 
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nam in Hercynia eftoflbrum. Ea fcriptis erudltorura 
Lelbnitzu in Protcgaa et Hoilmanni in Commentariis 
Goettingenfibus celebrata funt, atque cuilibet in- 
fpedanti belluarum majorum terreftrium efle vi- 
dentur, ex parte rhinocerotum offibus perfimilia ab 
Hollmanno demonftrata funt. Dentem majorem, 
elephantinis forma et fubftantiae textura exafte con- 
venientem et ad Fifchbeckam prope Hamelam ad 
Vifurgitn inventum, quern Hannoverse in inftrudtif- 
fimo fuo mufeo fervat mihi amiciffimus Andrese, 
plus una vice manibus verfavi. Vidi etiam Blume- 
naviffi prope Hannoveram effollam majorem coftam 
incerti animalis, De fpecie bellu^ majoris ad Qued- 
linburgum efFolBe, cujus meminit Guerickius Mag- 
deburgenfis conful in libro de vactiOj quam maxime 
anceps eft quseftio. Certius pronunciare licet de 
dentibuSj in fundamentis jaciendis urbis Neo-Caf- 
fellenfis, quam nunc inhabito et per Sereniffimi 
Landgravii Haffiarum in me cumulatam et liberali- 
tatem et gratiam alteram prsedico patriam, effoffis. 
Ifti elephantini funt j et cum aliis naturre et artis mi- 
raculis in mufeo publico, mihi ex parte concredito, 
fervantur. Plura non addo exempla, non quod de- 
ficiat materies, nam et antiquitas Gr$ca et Romana 
et quicquid fere eft cultiorum populorum fimilia ad- 
notavit ; addudta vero fufficiunt ad probandum ** in 
omnibus borealibus regionibus et antiqui et novi 
“ orbis inveniri majorum. belluarum ofia, quae vivse 
- “ in illis non fuperfunt, et per cceli inclementiam 
nunquam in illis generalfe videntur.” 

3. Subit accuratius perpendendus fitus et natura 
foli in quibus deprehendi folent. 


In 



, [ »29 ] 

In ftnitts lap’uJi'i;-;, corporiluis marinis mixta, in- 
clufii, tcdn invcnii'i nulqnnm lo'p. 

Dclitcfcnnt: in cavcrnis montium ut in tribus iilis 
llcrcynia; antris ; aut pahule, aut terra hnrtcaii, aut 
limo exterioris fiiperficici terra; vix contedta atque in- 
voluta jacenf, quod dc Anrcricanis, Sibiriacis, aliifquc, 
ex rclacionibus fide tiit];nis, confiat. 

Nee ctlam, ut corpora marina Taxis inclufii, lapidis 
duritiem ct naturam induerunt. Diverfimode calci- 
nata, parum aut nihil mutata Tunt. 

In Europtc feptentrionalibus plagis rarius jam et 
folitaria fere dctcgnntur, forte quod exhaufia curio- 
fitatis imaterlcs, ct quod diutius habitatae a populis rni- 
raculorum ct meificamentorura appetentibus, nam ofTa 
hujufmodi, cboris aut unicornu foffilis nomine, in ofil- 
cinis pharmacopmorum proflant, et .nefcio quam illis 
antidoti mirabilem vim tribuerat antiquitas. 

In ipfis quoque Americte ct Sibiriae tends, habita 
ratione marinoi'um corporum in lapidein verforum 
immenfae copiffi, rariora funt; et minor utique bel- 
luarum terreftrium progenies in natali earum terra, 
quafi fecus non fufFcdura, obfervata fuit. 

Quffi omnia fi reefte animo colligantur dnplicem 
eamque ad rem facientem fufpicionem movent ; al- 
teram “ alio plane modo hjec offa fepulta efle, quam 
“ qu£E profundius in lapidibus latent corpora raari- 
“ na j alteram non effe peregrinas et marinas belluas 
“ hafee, quarum funt partes, fed fato fuo, aut ho- 
“ minum vi, illas in ipfis hifee borealibus terris, 
“ olim illis natalibus, exTliniftas fuiffe.” 

Quseftio igitur propofita, jamque folvenda, eft de 
generali quadam caula, qute has belluas, aut fub foie 

Voi. LIX. S tantum 
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tantuin calente ciegentes, in Septentrionem tranftu- 
leritj ant exilinxerlt fimiies iliis fpecies olitn Septen- 
trionis incolas. 

Si peregrinas alioque advedlas et cceli folum calidioris 
progenietn ftatuamusyomnisdafinitiopericulora videtur. 

Terra n-iotuiim et Vulcanorum vis, quffiinfulas pro- 
duxit et montes, et rationecn fufficientem reddit llra- 
torum lapidcorum, varie inclinatorum et ruptorum, 
iilifque incluforiirn marinorum corporum, nil valet ad 
advchcp.das orientis et meridiei beftias. Superficiem 
ten'3 fiindique marium mutat. Climata inconcuOTa 
manent. 

Diluvii univerfalis Noachici aut Deucalionei cu- 
jufdam elFedtibuSj praster alia multa, quod fupra no- 
tavi, obidat, offa hjEC vel in cavernis rnontium, folitis 
ferarum latebris, aut paindibus aut fuperiore folum 
terra, folitaria quadammodo, nunquam corporibus 
marinis tedla, mixta, inclufa deprehendi. Nec etiam, 
qu^cunque tam mirabili aquarum fuper omnem con- 
tinentem efl'ufioni tribuatur vis et potentia, concipi 
animo poteft, quare offa et cadavera hsec graviora ex 
meridionalibua regionibus in fcptentrionales tranC- 
vexerit, eaque in alta potius mediaque continente 
terra depofuerit, quam in oceani abyffis, nifi forte 
cum Woodward o perplaceat diluvii tempore nullam 
omnino gravitatis fuifle aftionem, quod quidem per 
me licet, neminem vero veftrum' rapiet in affenfum. 

Si recurramus ad antiquitatis remotiffimae heroas, 
belluis uti belli inftrumentis utentes, eafque invitas 
cum nailitibus fuis sque forte invitis in uUimam Eu- 
ropam, Sibiriam, atque Americam vi, metuque pro- 
peUentes, quasffionem non folvimus fed impediraus. 

7 America 
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Amcric.i cnim toto cccano ab antique orbe dlvifa, et 
(juicquid dicant ve teres, naval is eorum feientia exer- 
citibus cum elcphantis in Americam ex Ada aut Eu- 
ropa tranlvclicndis non fufl'ecit. Quatenus etiarn lux 
eft in antiquoruin temporum hifturiT ct moribus, fero 
quadrupcdcs in bcllutn domarunt, elephantos primd 
nonnifi Afuu ct Africae reges. Teiiebris vero hifto- 
riarum, qu;e maximam antiqui orbb partem pre- 
mnnt, ad labulas novas fingendas meo quidem ju- 
dicio abuti non licet, nifi forte de quibufeunque hi- 
lloria; et orbis terris incognitis impune mentiri liceat. 

Peregrinas igltur non eftc nec alio advedlas has 
Septentrionis belluarum majorum relliquias quam- 
maxime prona eft conjedlura j idque et illi fenfere, 
qui climata terra: mutata, eoque ipfo omnein contro- 
verfiam definiri pofle piitarunt. 'Vereor autem ne 
eorum hypothefes, nimio autorum ingenio, coilapfurae 
Cmt. 

Climata terrJB, codem orbitae, qua circum foletn 
revolvitur, diametro fervato, • duplici modo mutari 
atque affici polie videntur j aut magis imminuta iftius 
orbita: live ecliptices obliquitate magifque ad planum 
aequatoris inclinata ; aut axeos terrse centrique gravi- 
tatis fuinta quadam mutatione, quas cum ciimatibus 
fimul et terrae figuram tnutat. 

Prior hypotliclis mire arrilit recentioribus quibuf- 
dam philofophis, turn quod problema propofitum 
apparenter Iblvat, turn etiam quod talis quadain or- 
bitas vel ecliptices inclinatio ejulque obliquitatis dimi- 
nutio revera accidk, ft quidem Eratofthenis atque Hip- 
parchi, novemdecitnabhinc feculis inftitotis, obferva- 
tionibus fua fides conftat. HU eclipticam ab aequa- 
toris piano fuo tempore 23° 51'' 20" recedere nota- 
' S ,2 " runt, 
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pjntj.quatn celeberrimus De ia Caiile noftris diebus 
22 ' 59^'4. iTiinoreni obfervavit in Promontorio Bonae 
Spei, uti quidem notavit. in LcSi. Ekm. Ajlron. 
Nolo contra antiquarum obrcrvationum fidem difpu- 
tare, nec repetere qu^o de incertitudine annuarumle- 
gum hujus imnainutae ecHptices obliquitatis et de 
caafa ejus non perpetua, inter aftrononaos difputata 
funt. Concedam potius multo majorem olim fuiffe 
etliptlces obiiquitatem j ipfa vero mea in hujus hy- 
potheieos patronos liberalitate vlncam. Quamcunque 
enim majorem orbits obiiquitatem fingere velint, 
nunquam tamen eo evitabunt necefTario inde prove- 
nientes tetnpeftatum anni viciffitudineSj naturs ele- 
ph'antorum quamniaxime contrarias. Extendant 
tropicGS ad quinquagefimum et ultra latitudinis gra- 
dum j intendant quantum velint calorem sftivum, et 
certe magis intenfus fiet majore orbits obliquitate, et 
magis diredte folis radiis in zonas, quas inhabitamus, 
incidentibus, quid elephantis, quibus ilia hypothefi 
in noftris regionibus commodas, et vivendi et gene- 
randi fedes parare fatagunt, inde commodi ? Non 
equidem video: fentio potius, idque fphsroidea terrae 
figura ipfaque njajor ecliptices obliquifas cuilibet per- 
pendenti facile perfuadebit, majorem hunc sftivum 
calorem, conftante femeftri viciflitudine, majus etiam 
frigus hibernum infeculurum, quod tantum abeft ut 
elephantorum natural! progeniei in zonis borealibus 
conveniat ut potius illi quammaxime obftet. 

Qnod ad axeos terrae centriquegravitatismutationem 
attinet, ea aut momentanea efle debuiflet, aut lenta, 
et per gradus fucceiiiva. 

Si prius ; hypothefis coelum Acherontaque movet, 
fumma mifeet imis, omnemque hominum-et anima- 

lium 
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liamviviparornm progenies fatofubit® mortis, etfine 
miraculo^ iivjvit.ihiiis invulvit, in perpetuum interitu- 
raai ct lin-r nuvci crcationis miraculo non revivifcen- 
dani ; cjuihKidi tnim mntatio, qum meridionales zo- 
nas oliin inter tropicos fitas uno temporis memento 
borca! olijici.it, line univerfuli terra: ruina exitiali cogir- 
tari ncquit, li, qiuai verifllinum demonftravit New- 
tonus, rotatio oibis polos deprimit acquatorem pandit, 
diarneterque tcrue per polos dndlus minor fit altero 
icquatoi'is feptem ct quod cxcurrit milliaribus Ger- 
manicis. “ t^is talia fando temperet a lacryrais !’‘ 
Tam violenta ctiam climatum mutatio boreas olim 
incoluruin cadavera fub asquatorem in meridionales 
terras tranfvebere debuillct, quod an experientia con- 
firmetar viderint alii quibus hrec arrident. 

Sed lento gradu procedcre potuit ilia figurse terrae,; 
climatum et axcos mutatio? Concedam. Sed qu are 
non ampiius procedit ? Quis impeditne, certo quodam 
et procedenti axeos mutation! refpondente progrelTu, 
meridionales plagas cum terrm ircpidatione et mugitu 
verfus borcam procedentes paullatim deprimat et 
mergat, borealcs vero ad meridiem jam tendentesex- 
toilat occano ? Conftantes fibi fingamus naturiK leges 
aut nullas. Non cnim fenefeit. 

Redco igitur ad illam, quam fupra jam indigitavr, 
fufpicioncm, fuo fato, aut hominum vi, obiiffe bel- 
luas, quarum oifiii nos exercent, ubi deprehendimus, 
nec peregrinas effe, ncc marinas. Ea fbla minoribus 
difficultatibus laborat. Quamvis enim nec dimata, 
nec axem terra:, ncc ejus figuram mutandam propterea 
cenfeam, funt tnmen qutedam qua: obftare iili vi- 
dentuit, quo minus pro general? aliqua phsenomeni 

propoliii 
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propofiti caufa habcrl pofiitj fed obflare lantuniiiiodo 
videntur. 

■ Majiimam difHcultatem hoc parit, pro elephantinis 
aut meridionaiimn belluarum ofiibus haberi; Sep- 
tentrionem et omnem Americam elephantos fimiiif- 
que voluminis animalia non generare j et fi animalium 
et climatum natura conftans lit, etperpetua, nunquana 
generafl'e- 

Totius igitur quteflionis cardo verfatur circa natu- 
ram horum offium: an revera elephantina aut talia 
fint, quse animali in feptentrione degenti convenire 
tion poflint ? Et mihi quidem plus quam indecifa 
videtur ilia offium natura i certe elephanto vindicari 
non poffunt molares dentes, fimul cum reiiquis in 
America eodem loco invent! ; nec eiiam alia offa in 
Sibiria et Hercynis cavernis obvia illi conveniunt, 
quod accuratius perlegenti commentaries Petropoli- 
tanos et Gmelini itinerarium, et fine prseconcepta oph 
nione infpeftanii offit, fat clarum erit, Si per anato- 
miam omnium quadrupedum imprimis belluarum 
inter fe comparatam, habito refpedu ad diverfas illa- 
rum setates, qu$ offium formam mutant, conftaret, 
nullum cujufeunque animalis os alteri convenire et 
convenire pofife, quod non conftat ; turn quidem co^ 
aflus confiterer re veri elephantina effe qu® videntur* 
reliqua qu® elephantina non videntur adfcribenda 
fpeciei nondum nec in India nec alibi terrarum ob- 
fervat®i, Quod an difficultates omnes expediat judi- 
cate ipfi } ne enim repetam cum nulla hypothefi ele- 
phantorum meridionalium fub feptentrione ofia con- 
ciliari polTe, anne admittenda erit alia belluarum Ipe-^ 
cies nondum obfemta, cui molares dentes elephantis 

non 
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non convcnicntcs adfcribantur ? Species forte nullibi 
fnperftcs, fi quidcm nobis datum eft omnes nofte, 
onincs rite dcla-ipfiflc ? Exftirpata forte aut emor- 
tua ? Aut etiam nefeio in quo mundi angulo, pbilo- 
fopho nulli vifoj adhuc delitelcens ? 

Qtuo cum ita fiat, liccre mihi puto omnia haee 
feptentrionis coloflalia ofla uni folum fpeciei incog- 
nita!, olim feptentrionis incoire, aut adferibere etiam 
divcrfis. Turn me rcliquarnmhypothefium omnium 
defedus non vexabunt, et magnis me difficultatibus 

meexplicuiffc putabo — “ forte ut incidam in Scyl- 

« km voicns evitare Charybdim/' quod veftrum ju- 
dicium ejfto. 

Integras ferarum fpecics in Britannia, Germania, 
aliifque Europte provinces penitus exftirpatas, aut 
quara proximo emorituras ipfi noftis, aut quod no- 
civaj habitae fuerint, aut in pellibus et carnibus earum 
luxuriatum fit genus humanum. ^ De iupis, urfis, 
alee, uro, plerifque, Caefaris ■x.vo, in Germania Rhe- 
nana obviis fermo mihi eft. Quidni igitur noxiam 
aliquam bellute fpeciem, rarius generantem per Ion- 
gam feculorum feriem exfeindere potuiffet feptentrio- 
nalium populorum ab mnni hiftorias memoria cele- 
bratum venationis etbciliese fortitudinisftudium? Certe 
ea via ad gloriam ibant omnes, et Herculem et quem- 
vis primifeculi heroa acretn monftrorum debellatorem 
carrtat fabula. Caftorum et zibellinorum ipecicbus 
fimiie quid . noftrls fere diebus accidit, epque minus 
de alma; natura; lege, fpecies omnes fervante, contra 
me difputari poteftj et in feculo quidem piurjbus 
animantium fpeciebus fatali, et ab fiomine in omnium 
fst^ Ipecierum indivjdua fievo. Species etiam m 
feptentrione non fuperftites fupereie polTunt in !?oni^ 

, . , antardick 
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antardicls noftrls boreaiibus paralielis. Qius negat? 


quis novit ? 

Elephantorum AHicse, Indis, et Ceylanenfium di- 
verfitatem quandam notant naturae hiftorici, Ceyla- 
nenfes reliquis omnibus magnitudine et ingenio prffi- 
celiere prjedicantes. Efie igitur potuit elephantorum 
fpecies in ipfo feptentrione, reliquis omnibus prss- 
cellens fldgoris patientia, et a meridionalibus elephan- 
tis non magis divcrfa quam Lappones aut Hurones 
diverfi efl'e foient a Nigritis et Malabaris incolis. Sed 
certi quid pronunciare non aufim. Sufticit, omnium 
reliquarum hypothefium infufficientiam, naturam 
iitus et offium ipforum, tandem etiam exempla exftir- 
patarum Ipecierum perfuadere, quammaxinae proba- 
bili quadam ratione, belluas quarum offa in fepten- 
trione hinc inde latent, non effe peregrinas, non 
ali6 advedtas fed indigenas in iilis terris, ipfis olim 
natalibus, vixilTe, generafle, quamvis hodie non fu- 
perfint. 

Altera jam quaeftio de caufa, quae tarn ingentem 
Iceletoruni atque offium acervum in tam brevi Ame- 
ricse Septentfionalis fpatio concluferit et fepelierit ? 
quammaxime eft expedita. Latebant in terra palu- 
dola, fale foscunda, rara folum terra te<fta ; non quod 
^ hae belluae de falinarum, dominio et proprietate hu- 
mana quadam arte et crudelitate, invicem debellarint 
et fortitudine fua cedderint in fundo ad prceliandum 
quammaxime incommode, quod videri poterat primo 
obtutu et jocabundo cuidana amicorum meorum vide- 
baturj fed quod falis liguriendi delidis in paludem 
alledtas, palodofa terra ponderi corporis cedente, 
hauftsB, impeditsE, fepults fuerunt, luxuriem et vo- 
luptatem morte luentes. . . - 


Haec 
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Haec fere funt qu$ ad folvendas aut impediendas 
fupra nominatas quscftiones mihi quidem did poffe 
videntur, elegantius forte et dodius dicenda, fi ma- 
gis verborum limatorum illecebris munerumque pre- 
tio atque pondere quam dantis et fcribentis animo de- 
liniendi et capiendi foretis. Ilium veto vobis ad- 
dictiffimum teflor, fincera vota pro veftrae Societatis 
incolumitate et flore fundentem, veftrjeque falutis et 
veritatis oranis cupidiifimum* 

R. E. Rafpe^ 


Yql.MIL. 
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XVIIL Ohfervatlons on a particular Man^ 
■mr of Increafs in the Animalcula of ve^ 
gefabh InfufionSy with the Difcovery of 
an indijfoluble Salt arifing from Hemp-- 
feed put into Water till it becojnes putrid^ 
''By John Ellis, Efyy F, R. S. 

•Read May 28, Y T AVING, at the requeft of Dr, 
1769. ^1" ' I Linnaeus, made feveral experiments 

on the infufion of mufhrooms in water, in order to 
prove the theory of Baron Munchhaufen, that their 
feeds are firft animals and then plants j which he 
takes notice of in his Syftem of Nature, p. 1326, 
tinder the gentis of Chaos, by the name of Chaos 
Jungorum feminum : it appeared evidently that the 
feeds were pnt into motion by very minute animal- 
cula which proceeded from the putrefa^^tion of the 
muftiroom 5 for by pecking at thefe feeds, which are 
reddilb, light, round bodies, they moved them about 
with great agility in a variety of diredibns, while the 
little animals themfelves were, fcarcely vifible, till the 
food they had eaten had di&overed them. The la- 
tisfadion I received from clearing up this point led 
me into many other curious and interefting' experi- 
ments. I looked carefully over Mr. Turbervill 
Needham’s, F. R.S. very ingenious memoir on this 
iubjed, vt)l, XiiV; p 6i|i of the PhiloCpphical 

Tranladions : 
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Tranfadlions : I mean as to the experiments, many 
of which fucceeded with me, fome not*. I own, his 

The ingenious Mr. . Needham fuppofes, thofe little tranf- 
parent ramified filaments, and jointed orcoralloid bodies, which 
the roicrofeope difcovcis to us on the furface of moft animal and 
vegetable infullons when they become putrid, to be zoophytes or 
branched animals r but to me they appear (after a careful feru- 
tiny with« the bell glaffes) to be of that clafs of Fimgz^ called 
Mucor or MouldineTs, many of which Michcllus has figured, and 
Linnaeus has accurately described.. 

Their vegetation is fo amazingly quick, that they maybe per- 
ceived in the microfeope, even to grow^and feed under the eye of 
theobferver., 

Mr# Needham has pointed out to us one that is very remark-- 
abl6 for its parts of' frudfification. See Phil. Tranf. voL XLV.. 
Tab. V. fig. 3, A j this, he fays, proceeded from an infufioni 
of bruifed wheat. 

riiavc feen the' ft me fpecies arife from the body of a dead 
which was become putrid by lying floating for fome time in ai. 
glafs of water, where fome .flowers had been, in the month of Au-^ 
guft, lybSi This fpecies of Mucor fends forth a mafs of tranf- 
parent filamentous rootsj , from whence arife hollow jftems, that 
fupport little oblong-oval feed veflels with -a hole on the top oft 
each from thefe I could plainly fee mimite globular feeds iffue 
forth, in great abundance, with an elaftic force, and turn abouti 
in the water as if they were* animated. . 

Continuing to view them- with fome attention, I could juft 
difeover, that the putrid water, which furrounded them, was full; 
ofthe minuteft animalcula, and that thefe little creatures began 
to attack 4he feeds of the Micor for food,, as I have obferved be- 
fore in the* experiment on the feeds of the larger kind of Fungvest 
mufhrooms.. This new motion • continued the appearance of* 
their being alive for fome time longer:* but foon' after many of‘ 
them arofc to the furface of the water,, remaining there- without 
motion 5 and a fiicceilfion oft them afterwards coming up, they, 
united together in little thin majQTes, and fl united to the edge of ^ 
the water, remaining there, quite inadive during the time of = 
obfervition. ^ ^ , V 

this difeovery had cleared tjp many doubts,, which ITad- 
conceived from reading* Mr. Needlmm^s learned' differtation,'. ft, 

T ^ reaibning 
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reafoning is very ipecious and plaufible^ but too meta- 
pliyficai for a natural historian. Yet 1 cannot forbear 
reiating one of the experiments which I tried in con-- 
feqoence of his difcovery, that animalciila were pro- 
duced in various infufions, notwitliftanding the great- 
eft heat was given to the liquor. 

•On the 25th of May, 1768, Fahrenheit’s thermo- 
.meter 70 degrees, I boiled a potatoe in New-river 

put into the fame glafs feveral other dead flies, by which means 
this fpecies of Mucor was propagated fo plentifully, as to give 
iBc an opportunity of frequently trying the fame experiment to 
my full fatisfadiion. 

Laftly, thofe jointed coralloid bodies, which Mr, Needham 
.calls chaplets and pearl necklaces, 1 have feen frequently very 
diftinSly. Thefe appear not only on an infufioo of briiifed 
wheat, when it becomes putrid, but on mcft other bodies, that 
throw up a vifcid fcum, and are in a ftate of putrefaSion, . 
Thefe then are evidently no more than the moft common Mucor ^ 
the feeds of -which are every where floating in the air ; and bo-'^ 
dies in this ftate afford them a proper and natural foil to grow 
upon. Here. they fend downwards their fine tranfparent rami- 
fied roots into the moifture .which they float upon, and from the 
.upper part of the fcum their jointed coralloid branches rife full of 
feed into little grove-like figures. When a fmall portion of thefe 
branches and feeds are put into a drop of the fame putrid water 
the fcum floats upon, many of the millions of little animalcula, 
with which it abatmds, immediately feize them as food, and 
,tum them about with a variety of motions ; as in the experi- 
ment on the feeds of the common muflxrooms ; either fiogly or 
two or three feeds conne^ed together, anfwering exa< 9 :ly to 
Mr. Needham^s defcription 5 but evidently without any motion 
.of their own, and confequently not animated* 

I am fatisfied Mr^ Needham's obfervations have convinced 
him long before this, that they muft be vegetables : for roy part, 
i own 1 have never feen a zoophyte extend its branches, and 
grow out of water,* I hope I have already cleared up that pointy 
in .lliewing the abfurdity of Dr. Pallaa's Cordlim Urr^ru^ 
FbiL Tranf. vo.L:L¥II* p*4.j5* ' ; , 

' . water 
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water tlil it was reduced to a mealy confidence. I 
put part of it, with an equal proportion of the boiling 
liquor, into a cylindrical glafs veflel that held fome- 
thinglefs than half a wine pint, and covered it clofe 
immediately W'ith a glafs cover. At the fame time, I 
diced an unboiled potatoe, and, as near as 1 could 
judge, put the fame quantity into a glafs velTel of the 
lame kind, with the fame proportion of New-river 
water, not boiled, and covered it with a glafs cover, 
and placed both veffels clofe to each other. 

On the 26th of May, twenty-four hours after- 
wards, I examined a frhall drop of each by the firft 
magnifier of Wilfon’s microfcope, whofe focal dift- 
ance is reckoned at ^V^h part of an inch, and to my 
amazement they were both full of animalcula of a 
linear Ihape, very diftinguilhable, moving to and fro 
with great celerity j fo that there appeared to be 
more particles of animal than vegetable life in each 
drop. 

This experiment I have repeatedly tried, and al-' 
ways found it to fucceed in proportion to the heat of 
the circumambient air, fo that, even in winter, if the 
liquors are kept properly warm, at leafi: in two 
or three days the experiment will fucceed. 

In Mr. Needham’s experiments he calls tht£c fper- 
matic animals j Philofophical Tranladtions, vol. XLV. 
p. 64.4 and 666 ; what I have obferved are infinitely 
fmaller than real fpermatic animals, and of a very 
different Ihape ; the truth of which 'every accurate 
obferver will foon be convinced of, whofe curio - 
fity may lead him to compare themj and I am 
perfuaded he will find they are no way a-kin 
to that furprizing part of nature. And though fome 
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philofophers of great reputation have agreed in fen- 
timent with Mr. Needham, yet I atix fatisfied, 
that whenever this fubjed is taken up again, and pro- 
perly attended to, the world w'ill be convinced they 
have been too hafty in their conclufions. 

At prefcnt I iliall pals over many other curious 
obfervations, which I have made on two years expe- 
riments, in order to proceed to the explaining a hint, 
which I received laft January from Mr. De Sau0ure, 
of Geneva, when he was here which is, that he: 
lately found one kind of thefe animalia irtfujoria^ that 
increafes by dividing acrofs into nearly two equal 
parts. 

I had often fcen this appearance, in various Ipecres^ 
a year or two ago as I found upon looking over the 
minutes I had taken when I made any new obferva- 
ridn i but always fuppofed the animals in this dividing'- 
date to be in coition. 

Not healing till after Monfieur De Saudiire bad. 
left this kingdom, from, what infufion he had made 
his obfervation j his friend, Dodtor De la Roche, of 
Geneva, informed me, the latter end of February 
lafl, that it was from bempfeed. 

I immediately procured bempfeed from different 
feedfEuen, in diftant parts of the town : fome of it 
1 pat into New- river water, fome into diftilled water, 
and fome I pvrt into very hard pump- water; the re- 
fult was, that in proportion to the heat of the wea- 
ther, or the warmth in w'hich they were kept, there 
was an appearance of millions of minute animalcula 
in all the infufions; and fome time after, fome oval 
ones made their appearance, as at Tab. Vi. Fig. i. <5. c, 
Thefe were ijiuch larger than thefirft, which ftill conti- 

nued|. 
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nued; thefe wriggled to and fro in an undulatory mo- 
tion, turning themfelves round very quick, all the time 
that they moved forwards. I was very attentive to 
fee thefe animals divide themfelves ; and at laft I per- 
ceived a few of the appearance of Fig. i. a., as it is 
reprefented by the -firil magnifier of Wilfon^s microf- 
cope } but 1 am fo well convinced by experience, that 
they would feparate, that I did not wait to fee the 
operation : however, as the following iketches, which 
I have drawn from five other fpecies, will very fully 
explain this extraordinary phenomenon, there will be 
no difficulty in conceiving the manner of the firft. 
See Fig. 2, 3, 4, 5, and 6. 

, The proportion of the number of the animals, 
which I have obferved to divide in this manner, to the 
• reft, is fCafCe I to 50 : fo that it appears rather to arife 
from hurts received by fbme few animalcula among 
the many, than to be the natural manner in which 
thefe kind of animals multiply : efpecially if we con- 
fider the infinite number of young ones which are vi- 
fibie to us through the tranfparent fkins of their bo- 
dies, and even the young ones that are vifible in thofe 
young ones, while in the bodies of the old ones. 

But nothing more plainly ffiews them to be 
zoophytes than this cireumftance; that when, by ac- 
cident, the extremity of their bodies has been fhri- 
velled for want of a fupply of frefh water, the apply- 
ing more frefh water has given motion to the part of 
the animal that was ftill alive ; by which means this 
fhapelefs figure has continued to live and fwim to and 
fro all the time it was fupplied with freffi water. 

I cannot finifh this part of my remarks on thefe 
animals, without obfcrying, that the excellent Lin- 

n«us 
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B®us bas joined the heroe with the vohox, one of the 
animalia infuforia. The beroe is a marine animal 
found on our coaffs, of a gelatinous, tranfparent na- 
ture, and of an oval or fpherical form, about half an 
inch to an inch diameter, divided like a melon into 
longitudinal ribs, each of which is furnifhed with 
rows of minute ifos, by means of which this animal, 
like the animalia infujbria, can fwim in all diredlions 
with great fwiftneife. Tn the fame manner I have 
feen moft of thefe minute animals, which move fo 
fwift that we could .not account for it, without fup- 
.pofing fuch a provifion of nature, which is really truej, 
but cannot be feen till the animals grow faint for 
want of water j then, if we attend, we may, with' 
good glaffes, plainly difcover them 

I come now to a fingular property, which I have^ 
difcovered in hempfeedj of producing an indifToluble 

I ha^e lately fecund' out, by meer a'Gcident,. a method to 
make thtix fim appear very diffindlly, efpecially in the larger;- 
kind of animalculay which are common to moft vegetable infu**- 
flonSj fiK:h as the iTerehrella r this* has a longifli' body, with a car 
v-ity or groove,, at one end, like a gimbler : by applying them 
a fraall ftalk of the horfe-fhoe Geranium (or Geranium %mak of 
Linn^us), frelh. broken, to a drop of water in which thefe anl*- 
malcula arefwimming, we fliali find, that they. will become torr 
pid iaftantly, contra-^ling themfelves into au oblong-oval fbape^j, 
with their lina c^ctended like fo many briftles all round their bo- 
dies p the fins are m length about half the? diameter of the middle* 
of their bodlies*^. Before I- difcovered this expedient, 1 tried tokili-- 
them by different kinds of falts- and fpirits*; but though they 
-‘Weredelhroyed by this means,, their fins were fo contra£led,' that 
Icptild.not'difti-nguifh'them in the leaft. After lying in this ftate- 
of torpWiiy/pr 'two or three minutes^ if a drop of clean, water is- 
applied’' to them^ they will recover their '&ape, and fwim about 
immediately^, rendering their fins again imdfible*?— — For the 
^"difereat'ftat^s of thi^ animakule, fee Tab* VL. Fig* 5. r, A, 
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faltj when infufed for fome time in water : and as 
hempfeed is known to be an efficacious medkine in 
fome particular cafes, thefe experiments may demand 
aftridler enquiry from the profeffors of phyfic, which 
may poffibly, turn to the benefit of mankind. 

Experiment L 


On the- 25th of February laft', I put half an ounce 
of hempfeed. to about two ounces of New-river water 
in a vial, and covered it clofe with paper, to pre- 
vent the duft coming to it: by the 25th of March- 
it became, very putrid, and had thrown up a vifcid 
fcum to the top. Fahrenheit’s thermometer in the 
houfe was, during this time, from about 44 to 52 
degrees. I examined this fcum with a common mag- 
nifier,, of about an inch focus, and could difcover it to- 
be full of regular- fliaped falts, which lay on the 
furface-; fome- of a. fquare, others of an. oblong; 
figure. 

Applying fome of the fcum to a flip of glafs, I 
placed it in the fingle or Willbn’s microfcope, mak-,- 
ingufeof the fourth- magnifier, and it exhibited the 
cryftals reprefented before fig. 7 ; but as the ftirring" 
of the fcum had- obfcured the precife figure of the- 
falts, I applied a hair pencil, to them, dipt in clean, 
river water, and feparated them from the mucilage' 
that had befmeared them j yet, notwithftanding this 
addition of water, their figures were not in the leaffi 
impaired or melted, but their outlines were rather 
more exadly defined. Nor were the millions of mi*- 
VoL. LIX. U fiute 
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note animals that were fwimming over them, and all 
round them, in the leaft affedted by the fait *. 

I further obferved, that the cryftals that appeared 
firfl increaled in fize, and began to vary th.-ir forms ; 
for inftance, many of the cryftals, at the latter end 
of April, among the reft, were of the form of thofe 
in the line of fig. 8- About the 5th of May, many 
of them appeared as at fig. 9 j and at the latter end 
of May, about the 20th, many of them were of the 
form of thofe at fig. 1 o : moffc of the variety of forms 
appearing at the fame time. 

It was objedled by fome very ingenious men, to 
whom I had imparted this difcovery, that thefe falts 
might be owing to fomething in the water that I had 
made ufe of, which, joined to the oil, in the hemp- 
feed, might produce this appearance., To obvkte 
this : 


Experiment II. 

I prevailed on my friend, Mr. P. Woulfe, F. R. S, 
to furnifti me with fome water that had been moft 
carefully diftilled, by a very flow procefe ; and at the 
fame time I procured hempfeed from a different part 
of the tovyn. On the 30th. of April, I put an ounce 
of this hempfeed to about four ounces of this ciiftilled 
water, into a glafs cylindrical vefiel, and covered it 
carefully with a glafs cover; and on the 12 th of May 
I examined the fcum, and found it more tranlparent, 

* Mr. I’leedbam obferves, in his curious Memoir before 
p. &at fait deftroys thefe animalcula ; this, I 
if fety ^yrufe ef the common kinds of fait j and which 
rcadprs the nature of this kind of fait Hill more fingular. 

but 
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but full of the cryftals of falts, as reprefented at fig.. 
12. Some of the firft hempfeed put into the fame 
water produced much falt^ but not fo regular in its 
figures 5 thefe figures, by feme means unknown to 
me, after their cryftallization being broke irregularly 
at their ends, fee fig.' 13, Bat yet in this infufion. 
there were many of the original feminal figured 
falts.. 


Experiment IIL 

I was determined to fee what eftedl the hard pump' 
water of Gray’s-Inn, after a month’s dry weather,, 
would have .on the hempfeed in infufion;. particu- 
larly as I was perfuaded from experience, that this, 
water contained a large portion of calcareous earth.. 
Accordingly, on the 5th of May, I put an.: ounce 
of the fame hempfeed with the laft which I had ob- 
tained,, into four ounces of this pump water and on 
the jythof May J perceived the cryftals, which, on 
being put iuto the microfeope, with the fame magni- 
fier, gave the appearance reprefented at fig. 14. 

The cryftals of this infufion feemed larger and 
flatter,, and fomething difierent in their fhape; but on 
examining the mucilage that lay aniong the feeds at 
the bottom of the glafs, I found an infinite number 
of the fame fhaped cryftals with thofe I have called 
feminal cryftals ^ which were likewife found in the 
mucilage of the New-river water infufion,, and in the 
diftiiled water infufion among the feeds. 

I mud: further obferve, that the calcareous earth 
floated in great abundance among the feum of 
the pump-water, as foon as the putrefatftion was ad- 
/ , ri U 2 v-anced f 
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vsncedj which did not appear on the furface of the 
diiliiled water, and fcarceiy any on the river water. 

The grains of fait produced in thefe experiments 
were about the £ze of the fineft balket fait, and of a 
pale yellowifli colour when dry. 

Gray’s-Inn, - 

May 24, 1-65. 

POSTSCRIPT. 

I have fince found the fame kind of cryftals 
•in an infufion of flax-feed in New-river water, 
and alfo in wheat that has been infufed in boiling 
hot water ; bat the cryftals were fewer, and did 
■not appear fo loon in the flax-feed as in the hemp- 
feed. And the experiment of wheat infufed in boil- 
ing hot water does not always facceed. 

I have likewife found falts not unlike thofe of the 
hempfeed, in infufions of a variety of pulfe and grain 
from the Eafl: Indies, fuch as lupines, kidney-beans, 
■vetches, millet. Guinea-corn, and the lefamum or oily 
grain : but the laft yielded a much larger quantity of 
fait, and in a fhorter time, than any of the reft. 

The falts of thefe different fubftances werd alfo not 
diffolvable upon applying clean water to them 5 but by 
letting the infufions continue to putrefy feme weeks 
longer, they by degrees affumed irregular fhapes, and 
difappeared. I muft conclude, then, with this quere. 
Are not thefe* the oily parts of the vegetables, which 
float in the feum, on the furface of the iafufioDj 
cryftallized f 


Explana- 
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Explanation of the FIGURES, Tab. VE 

Thefe five different kinds of anhnalia mfuforiay be- 
longing to the genus of Fohox of Linnaeus, are 
here reprefented both in their perfedt and in their 
divided ftate. The trivial names are added to di- 
ftinguifla the fpecies. 

Fig. I. reprefents the volvox ovallsy or egg- 
fliaped volvox : at (r) and (F) it is expreffed 
in its natural fhape : at (a) the manner in 
which it becomes two animals, by feparating 
acrofs the middle : this was found in the in-, 
fufion of hempfeed, but is found in other ve- 
getable infufions, particularly in that of tea- 
feed. 

Fig. 2. is the vohox torquilla, or wryneck. At 
(a) is reprefented its divided ftate, at ib) and 
(r) its natural fhape; this is common to moft 
vegetable infufions, as is the following. 

Fig. 3. is the vohox volutans, or the roller. 
At {a) the animal is feparated, and becomes 
two diftindt beings, each fwimming about 
and providing for itfelf 5 this is often the prey 
of another fpecies of this genus, efpecially 
while it is weak by this fcparation, not be- 

. ing fo aftive for fome time till it can recover 
itfelf. At {c) the animal appears, to be hurt 
on one fide; this impreffion, in a little time, 
is fucceeded by another on the oppofite fide, ■ 
as at (b), which, foon occafions a divifion- 
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At {d J is the fide view, and at (e") the front 
view of the jnatural fliape of the animal. 

Fig. 4. is the volvox onifcus, or wood-loufe. 
- At (i?) is the natural fiiape of it, as it appears 
full of little hairs both at the head and tail 5 
with thofe at the head it whirls the water 
about, to draw its prey to it ; the feet, 
which are many, are very vifible, bdt re- 
markably fo in a fide view at {dj. At [by 
it is reprefented beginning to divide, and at 
(r) the animals are ready to part : in this 
. ftate, as if in exquifite pain, they fwim 
round and round, and to and fro, with un- 
common velocity, violently agitated till they 
get afunder. This was found in an infufion 
of different kinds of pine branches. 

Fig. 5. is the volvox terebrella^, or the gimblet. 
This animal is one of the largeft of the kind, 
and is very vilible to the naked eye. It 
moves along fwiftly, turning itfelf round as 
it fwims, juft as if boring its vvay. [dy and 
{h) are two views of its natural fliape. (<?) 
fhews the manner of its dividing. When 
they are feparated, the lower animal rolls 
very aukwardly along till it gets a groove in. 
in the upper part. (d) reprefents one of 
them lying torpid, by means of the juice of 
the borfejhoe geranium, with, its fins extended. 
This animal is found in many infufions, par- 
ticuiarly of grafs or born. 

’ the w/wjc vorax, or the glutton. 
This auimal was found in an infufion of the 
Tartarian pine 5 It varies, its fhape very much, 

contracting 
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Lbntpaing and extending its probofcis, turn^ 
mg It to and fro, in various direaions, as at 
<3, b, c, d, e. It opens its probofcis under- 
neath the extremity, when it feizes its prey. 
The lefs aOive animals, that have lately been 
divided, fuch as thofe at Fig. 2. a. and Fig. 3. 
< 3 , feive it as food when they come in its 
way : thefe it fwallows down inftantly, as it 
is mprefented at Fig. 6. h. and /. At (/) 
it is ready to divide, and at (g) it is divided, 
where the hinder part of the divided ani- 
mal has got a probofcis or beak, to procure 
nourilhment for itfelf, and foon becomes 
a diftina being from the fore-part. 

Fig. 7. reprefents the appearance of the falts 
in hempfeed, after a month's infufion, from 
the 25th of February to the 25th of March, 
in New-river water. 

Fig. 8. The falts, about a month, after, April 
25, appeared in this manner. 

Fig. 9. Thefe figures reprefent them about the 
5 th of May, or ten days after. 

Fig. 10. About the 20th of May, they exhi- 
bited the figure of precious fiones. 

Fig. II. .Thefe I have called feminal falts, 
as thefe fmall figures are to be feen in 
moft of the infufions, rifing at different 
times, and exhibiting thefe ftiapes, when 
they firft appear diftindtiy. 

Fig. 12. reprefents the falts of hempfeed in 
diftilled water, that had been infufed from 
the 30th of April to the 12th of May. 

Fig. 
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Fig. 1-3. fhews the form of the falts when 
the putrefadiion had begun to feparate 
their parts into iaminse in the diflilled 
water. 

Fig. 14. are the figures of the falts that ap- 
peared from the hempfeed, infufed in hard 
pump-water about twelve days, from the 
5th of May to the 17th. 
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XIX. On thz Computation of th Suns 
JOifance from the Earthy by the Theory 
of Gravity : hi a Letter to Mathew 
Maty, ikf. D. Sec. R. S. from the Rev. 
Mr. HorHey, F. R. S. 


Sir, 

Read June I, A LITTLE Treatife, that has lately 

J7 9- /'\ been publiflied, againft Dr. Stew- 

art’s method of determining the diftance of the Sun 
by the theory of gravity, has put me upon re- 
confidering a fubjeS which I had long difmiiTed 
from my thoughts. I am far from being convinced 
that Dr. Stewart’s conclulions are “ erroneous upon 
“ his own principles,” as his antagonift affirms? and 
I am well fatisfied that there is no error in the prin- 
ciples themfelves. I have always been fenfible that 
an extreme precilion was requifite in determining 
the mean quantity of the folar force affediing the 
moon’s gravity towards the earth, in order to obtain 
an accurate eftimation of the diftance? and this cir- 
cumftance was mentioned by me, in a paper, that I 
communicated to the Society about two years ago 
before it had been remarked, that I knew of, by any 
other writer upon the fubjedt. I rouft now declare, 
that the imperfecftion of the method arifing from this 

* SeePhilof. Tranf. vol. LVII, for 1767, p. 179. 183. 
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drcumftance is mucli greater than I was at firft aware 
of. I owe this better information entirely to the re- 
vifal of Dr. Stewart’s Theorems, not to any thing 
that has been written upon the fubjedl by others. 1 
find that if I increafe the mean quantity of the fun’s 
difturbing force, as determined by Dr. Stewart in the 
9th propofition of his Sappiementai Tradl, and by 
myfelf, in my former paper, by ^_4^th part of it- 
felf, I obtain, by my own method of computation, 
9 '' 3' 394 for the Sun’s mean horizontal parallax j 
which feems to be fo nearly the mean of the quantities 
of the parallax deduced from the beft obfervations of 
the tranfitof 1761, that it would be ridiculous to fet 
up, any longer, the conclufions of this theory in op- 
pofition to obfervation. It is much more probable 
that the theory fhould err in fo fmall a matter as 
of tlie Sun’s difturbing force, than that 
obfervation Ihould err in more than thatisnearly in 
of the whole quantity in queftion. I beg the favour 
of you to communicate this to the Society, 


I have the honour to be. Sir, 

Your moil obedient. 


M.1J ^5 

1769. 


and mofl humble fovaat, 

Samuel Horiley, 


XXJ 



XX. Meteorologicai Objervations for 1768, f»ade at Bridgwater in Somerfetfliire, and 
at Ludgvan in Mount’s-Bay, Cornwall. Communicated by Dr. Jeremiah Milles, 
Dean of Exeter, and F. R. S. 





Xotal of Rain 29,29^ 













OBSERVATIONS at Ludgvan in Mount’s-Bay, Cornwali., 
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XXL Propofal of a Method for fecurmg 
the Cathedral of St. Vecdd from Dajnage 
hy Lightning ; in confeqiie7tce of a Letter 
frojn the Dean and Chapter of St. Paul’s 
to James Weft, Lfguire^ Pr, R, S, 


March 9, 

The following Letter to the Prefident was read,- videlicet. 


St. Paul’s, March 6, 1769. 

S I K, 

T H E confideration of the old church of Sf« 
Paul’s having twice Ibiicred by lightning, and 
a loiicitude to fecure the prefent fabric from firailar 
accidents; which, but for the interception of the 
ftorm by St. Bride’s church, within thefe few years, 
might have already happened j induce us, the Dean 
and Chapter of this cathedral, to requeft the opinion 
of the Royal Society (Co juftly eminent for the abi- 
lities of its members in every branch of fcience), re- 
lative to the heft and moft eifedlual method of fixing 
.eleSrical condudlors. We fhall efteem ourfelves 
obliged to the very refpedtable body over which you 

prciiide. 
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prelide, for their fentiments and directions on this 
fubjedtj and are, with much regard. 

Sir, 

Your moft obedient, 

humble fervants. 


To James Weft, Efquire, Pre- 

fident of the Royal Society, 


Thomas Briflol, D. 
Chr. Wilfon. 

S. Barrington. 

J. Lich. & Cov. 


In confequence of this application, it was defired 
that John Canton, M. A. Edward Delaval, Efquire, 
Benjamin Franklin, LL.D. William Watfon, M. D. 
and Mr. Benjamin Wilfon, be a Committee to con- 
hder the above letter, and report their opinion there- 
on to the Society; and, accordingly, June 8, 1769, 
Dr. Watfon, at the meeting of the Society, read, in 
his place, a report from the Committee appointed to 
confider the application from the Dean and Chapter 
of St. Paul’s, relating to the prefervation of that ele- 
gant ftrudture from damage by lightning ; for which 
report, thanks were ordered to the Committee, and re- 
turned to Dr. Watfon : and it was allb ordered, that a 
copy of the laid report be tranfmitted to the Dean and 
Chapter of St. Paul’s, figned by the Secretary. 


Report 
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"Report from the Committee appointed to confider of 
the propereji means to fecnre the Cathedral of 
St. Paul’s the RffeSis of Lightning. Af 
drejfed to James Weft, Efquire, Prefdejzt of the 
Royal Society. 

Sir, 

Read June 8, A S, in confequence of a letter addrefled 
X 1. tQ Royal Society from the Dean 
and Chapter of St. Paul’s, the Society did us the ho- 
nour to appoint us a Committee to examine that mag- 
nificent ftrudlure, and, as far as our experience 
would enable us, to prevent mifchief thereto from 
lightning, by a properly dilpofed apparatus ; we lay 
before you the following as our opinion thereupon, 
to be communicated, if you think proper, to the 
Royal Society. And here. Sir, you will permit us 
to take notice of, and acknowledge, the obligations 
we were under to Mr. Mylne, a very worthy mem- 
ber of this Society, who is furveyor of St. Paul’s, 
and attended feveral meetings of the Committee. 
This gentleman furnifhed us with a great variety of 
information, in relation to the ftrudture of the feverai 
parts of this fabric, which, without his affiftance, 
could not eafily have been obtained. 

As all metals are now known readily to condud 
or tranfmit the eledric fluid, or, which is the fame 
thing, lightning, through them ; the large quantity 
of lead, and fome iron, difpofed in different parts of 
St. Paul’s church, will, by having its feveral parts 

conneded. 
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conne£ledj where there is at prefent no fuch con- 
nedlion, prevent the eredling a confiderable part of 
the apparatus, %vhlch otherwife we fliould judge ab- 
folutely necellary. 

We are of opinion that, cateris paribus, all build- 
ings upon the fame level are liable to be injured by 
lightning in proportion to their height : and that 
the danger is increafed by crolles, weather- cocks, or 
pieces of metal, in any form, placed upon or near 
their tops, unlefs there is a compleat metallic com- 
munication from thefe to the bottom of the building, 
which metal fliould terminate either in water, or 
moifl ground. 

In St. Paul’s church, the objeds of our more par- 
ticular attention were the dome and its lanthern, and 
the two towers at the weft end. The roof over the 
body of the church, being compleatly covered with 
lead, will, we conceive, prevent mifchief thereto 
from lightning ; and the more fo, as the lead on the 
roof joins to that of the feveral leaden fpouts, which 
come down the fides of the building, and terminate 
in the ground at a conliderablc depth. For our more 
certain information, one of thefe fpouts was examined j 
and it was found to defcend perpendicularly about 
three feet under the Turface of the earth : and then, 
after being laid about feven feet in an inclined di- 
reftion, it ended in a brick drain, -which communi- 
cates with the fewer. Thefe circumftances induce 
us to conclude, that what has been juft now defcribed 
is a fufEcient metallic communication between the 
roof of the church and the ground. 

No part of this whole fabric feems to be in fo 
dangerous a fituation of being injured by lightning, as 

Y 3 the 
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the jffcone lanthern placed above the dome. This 
danger arifes not only from its height, but from the 
different pieces of metal in different parts of it, being 
at prefent detached and feparated from each other. 
This ftone lanthern is fupported by a truncated cone 
of brick- work, of no more than eighteen inches, or 
tvyo bricks, thick. To the honour, however, of the 
architectural fagacity of Sir Chriftopher Wren, who 
was formerly our Prefident, this fupport of the lan- 
thern, which has already flood much above half a 
century, has not in the leaff given way in any of its 
parts. How far it would fuffain the violence of a 
ftroke of lightning will, it is to be hoped, never be 
tried : and what we have now to propofe will, we 
flatter ourfelves, leffen the probability of its being In- 
jured by it. The firfl: objeCt of our attention, there- 
fore, was to make a compleat metallic communica- 
tion between the crofs, placed over this lanthern, and 
the leaden covering of the great dome j as from its 
height, if any lightning was in its neighbourhood, it 
would moft: probably affeCt the crofs. 

This crofs with the bail, both compofed of metal, 
are fupported by, and connected with, feven iron rods. 
Thefe defcend perpendicularly through the fmall 
leaden dome, which covers the lanthern, and are in- 
ferred into and pafs through a ffrong frame of timber, 
placed horizontally under that dome. The lower 
extremities of thefe iron rods are faftened to the un- 
der furface of this timber frame with iron nuts and 
fcrews. 

From this timber work, feveral large iron bars, 
placed at feme diftance from the ends of the above- 
mentioned iron rods, defcend obliquely, and are fixed 
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in the ftone-work of the lanthern. The tipper ends 
of each, of thefe oblique iron bars pafs through the 
frame of timber before mentioned, and are faftened 
to its upper furface with iron nuts and fcrews. Be- 
tween thefe iron bars and the leaden covering of the 
great dome, there is at prefent no metallic communi- 
cation. To this arrangement, therefore, is ovv^ing the 
danger from lightning, which the Committee appre- 
hends that this part of the building is liable to. To 
obviate which, we are of opinion, that four additional 
iron bars,, each not lefs than an inch fquare, Ihould 
be fecurely placed over the frame of timber before 
mentioned in fuch a manner, that one end of each 
of thefe four additional iron bars may be in contadt 
with one of the perpendicular iron rods, and the 
other end of each be in contadt with one of the iron 
nuts and fcrews, which fallen the obliquely de- 
fcending iron bars to this frame of timber. At the 
bottom of thefe oblique iron bars, juft above where 
they are inferted into the ftone-work, the Committee 
recommends, that, a ring, made of bar iron, of about 
an inch fquare, fhould be placed fo as to be faftened to,, 
and be in contadi with, thefe iron bars. 

From this propofed ring to the upper part of the- 
lead which covers the great cupola, the diftance is- 
about forty-eight feet. In this fpace, we are of opi- 
nion, that four iron bars flionld be placed, each not 
lefs thaii an inch fquare. Thefe Ihould be fixed with- 
in the lanthern in fuch a manner, that the upper end 
of each Ihould be faftened to, and in contadl with,, 
the iron ring before mentioned, and their lower ends 
in contadl with the lead on the upper part of the cu- 
pola j from which the metallic communication is* 

compleat 
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compleat to tlie lower end of the pipes, that difcharge 
the waser from the circular part of the great cupola, 
upon the floor of the flcne gallery. 

From the bottoms of theie pipes, which terminate 
with a ilioe of lead within half a foot of the floor of 
the ftone gallery, the metallic communication is again 
interrupted to the top of the leaden pipes, which con-_ 
vey the water from thence. Here it is propofed, that 
condudlors of lead, not lefs than four inches in breadth 
and half an inch in thicknefs, Jfliould be placed fo as 
to be in contact with the bottom of four of the pipes 
that come from above, and with the top of four of 
thofe that defeend. Lead is recommended to be em- 
ployed here, as more readily adapting itfelf to the va- 
rious curvatures it mull meet with in the now pro- 
pofed arrangement. 

Thefe lafi: pipes, after defeending below the colon- 
nade, near the circular flair-cafes, make their appear- 
ance upon the outfide of the drum-part of the cupola ; 
where they are bent at obtufe angles, and difcharge 
their water upon the roof of the church. From thefe 
angles to the roof the diftance is about five feet. Here 
then is another interruption to the metallic commu- 
nication. This is propofed fo be compleated by con- 
ductors of lead, fimilar to thofe before mentioned, 
which fhould be fo placed as to be in contact 
both with the bottom of the, pipes and the adjoining 
r-oof. 

From the roof, as has already been mentioned, the 
leaden pipes are continued below the furface of the 
earth, and terminate in a drain j and thus, by the 
method now directed, the metallic communication 
will be compleated from the crofs on the top of 
5' St. Paul’s 
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St. Paul’s church to fome feet below the furface of 
the ground. 

The Committee then turned their thoughts to- 
wards the two towers at the weft end of the church ; 
and here they beg leave to obferve, that in one of 
thefe towers, between the pine apple and the leaden 
bell-ftiaped covering near it, placed at the top of each 
of thefe towers, there is no metallic communicatson 
deferving notice, till you come to the lead on the roof 
of the church. This diftance is eighty-eight feet. 
To this tower, therefore, it is propofed to adapt a rod 
or bar of iron, not lefs than an inch and a quarter 
fquare, in fuch a manner that one end of the bar 
fliould be in contadt with the metal communicating 
with the pine apple on its top, which is of copper, and 
the other end with the lead on the roof of the 
church. 

In the middle of the other tower, in which the great 
bell is bung, there is an iron ftair-cafe of confiderable 
height, which is placed in the middle of it, in order 
for the more conveniently coming at the clock-work. 
The top of this ftair-cafe is at no great diftance from 
the leaden covering upon the top of the tower : hut 
from the bottom of this ftair-cafe to the roof of the 
church, between which there is no metallic commu- 
nication, the diftance is confiderable, not lefs than- 
forty feet. The Committee recommend, therefore, 
that a bar of iion, of an inch and a quarter fquare, 
may be placed between the pine-apple, or the lead in 
contadt with it, and the upper part of this ftair-cafe ; 
and that another iron bar, fimilar to this laft, may be 
adjufted fo, as to pafs from the bottom of the ftair- 
cafe to the lead on the roof of the church. The roof, 

as 
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as has been already mentioned, communicates with 
the leaden pipes, and thefe with the ground. 

Thefe towers, from their near fituation to the cu- 
pola, which is a building fo much higher, may pof- 
fibly be lefs liable to milchicfs from lightning than if 
they were erefted at a more confiderable diftance. 
As the direction of the lightning is, however, uncer- 
tain, from a variety of caufes, as alfo to what extent 
one building will proted another, the Committee are 
of opinion, that this apparatus to the towers will be 
expedient. 

It is to be remarked, that wherever iron is em- 
ployed as a condudor of lightning, elpecial care muft 
be taken to prevent its becoming rufty as, from be- 
ing long expofed to the moift atmofphere, it will be 
corroded to a confiderable depth : and fo much of the 
iron as is corroded ceafes to be of ufe as a condudor j 
the Committee therefore have, in direding the fize of 
thefe iron bars, made fome allowance for the wafte of 
the iron by ruft. 

The fize, as well as number, of the iron bars re- 
commended here by the Committee, are only to be 
confidered as applicable to St. Paul’s, and not as a 
ftandard for any church or building of lefs dimen- 
fions 5 as in thefe laft, condudors of a fmaller fize, 
and fewer in number, may anfwer the purpofe as fe- 
curely as the larger. But St. Paul’s church is parti- 
cularly circumftanced : it is an edifice not only of 
great height, but its cupola, to fay nothing of the lead 
on the body of the church, prefents a large furface of 
metal to the clouds; on which account it is very li- 
able to receive greater quantities of the eledric fluid ; 
and, from large quantities of fuch an elaftic power, 

great 
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great mifchiefs may arife to this magnificent build- 
ing, in confequence of obftru£lions the fluid may 
meet with in paffing through it. For thefe reafons 
we have recommended very large condudors, that it 
may pafs through them into the ground, as readily as 
it enters. 

Thefe, Sir, are our fentiments in relation to the 
matter, referred to us by the Royal Society, upon the 
requeft of the Dean and Chapter of St. Paul’s. If 
they Ihould be acceptable to the Society, and by their 
means to the Dean and Chapter ; and if, by being 
carried into execution, they flhiould at all contribute to 
the prefer vation of that noble fabric, it will be a great 
fatisfadion to us. We are, with very great refped. 

Sir, 

Your moll obedient, 

humble fervants, 

W.,Watfon. 

B. Franklin. 

B. Wilfon. 

John Canton, 

7 June, 1769, Edward Delaval, 
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XXII. Ohfervation of the late T'ranjtt of 
Venus : In a Letter to James Burrow, 
Efquire, F, P, R, S, By Mr, James 
Horsfall, F, R S, 

Sir, 

Read June 8, T OOKING Upon it as the duty of 
1 i every member of the Royal Society, 
to contribute their mite towards the difcovery of 
fuch an important matter as The dimenfons of the filar 
lyfienii I therefore take the liberty to communicate to 
you the following obfervatiohs, made upon the late 
tranfit of Venus. 

They were made with a Gregorian telefcope, mag- 
nifying at \eaft. i oo times . 

The time undermentioned is equal time. 

The rate of going of the two clocks had been cor- 
reftly afcertained by my friend Dr. Bevis, and my- 
felf, by obferving the Sun pafs the meridian for feve- 
ral days pfeceiding the day of the tranfit. 

My fituation was upon a platform laid upon the 
ridges of my own chambers near the Middle Temple 
Hall ; confequently, the great volumes of fmoke arifing 
from the houfes to the north- weft were no fmall im- 
pediment to a good obfervation : this was very re- 
markable ztxhttime of internal contaB, The Sun's 
limb undulated then prodigioufly, and there was alfo 
a guft of wind which made the telefcope vibrate, but 
■ . not 
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not fo much as once to lofe the planet out of the 
field. I pronounced that moment (I mean that of 
internal contaft) as foon as I faw a lambent light 
{^ot a ’well- defined light) whirl round the opaque limb 
of the Planet j from whence I ani inclined to think I 
pronounced that too early by two or three feconds. 

The firit part of this rare phsenomenon, which I 
beheld, was a kind of penumbra, at 8' 50". 

I then counted 1,2, 3 to 8^^, and plainly difcerned 
the dark limb of Venus make a dent very near the 
vertex of the Sun’s limb. 

At 26' 34^^ I perceived the lambent light above- 
mentioned 3 at which time the Sun w'as not above ^ 
of a degree above the top of a chimney^ 

This is a fimple and faithful relation of what I ob- 
ferved, which I had not even copied till this morning, 
after you was pleafed to notify your expedtatiop . 

I am glad of this opportunity publicly to acknow- 
ledge the many obligations you have been pleafed to 
confer on me j and am. 

Sir, 

(with great relped), 

Your much obliged, 

and moll obedient, 
humble fervant, 

J. Horsfall. 


Middle-Temple, 
8 June, 1769. 


Z a XXIII. 
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XXIIL An Account of the Ohfervatiom of 
the Tranft of Venus and of the Eclipfe of 
the Sun, made at Shirburn Caffle and at 
Oxford. hy the Reverend Thomas 
Hornfby, M. A. F. R. S. and Savilian- 
ProfeJJhr of Afronomy in the Univerfiy of 
Oxford. 


S-ead Jane H E weather,, on the morning ol‘ 

17 9 * Jl^ June, was fo very unfa- 

vourable, both at the obfervatory of the Earl of 
Macclesfield and alfo here at Oxford, that there was 
very little reafen to expedl: that we llrould be able to 
make any obfervation. But here, a few minutes be- 
fore noon, the clouds began to break, and I was en- 
abled to obferve the tranfit of the Sun’s confequent 
limb over the meridian. At one o’clock in the after- 
noon, the Iky was again overcaft, and it rained for 
fome time f but towards three o’clock, the clouds 
were difperfed, the Sun flione out clearly, and at five 
o’clock there was hardly' a cloud to be feen. The 
preceding evening was alfo fo very favourable, that 
the feveral perfons who propofed to make obferva- 
tions of. the, tranfit, had an opportunity of adjufting 
their inftruments. ' . 

The Right Honourable the Earl of Macclesfield 
made ufe of an excellent refrading teiefcope of 34, 

feet, 
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feety made by Mr. Dollond, with a treble objedt- 
glafsj magnifying 1 50 times and at y' 
apparent time, was certain that the planet had fen- 
fibly advanced upon the Sun’s dilk, having feen a 
fmall imprefllon upon the zenith part of the Sun’s 
limb near a minute fooner. At 7^ 23' 13" mean 
time, or 7^ 25'' apparent time (as reduced from 
lidereal time), his Lordthip determined the internal 
eontad:, which he judged to happen when the dark, 
penumbra, which was fo lenfibly perceived between 
the limbs of the Sun and Planet, was loft upon the 
completion of the thread of light. His Lordfhip 
obferved at a fmall diftance from the obfervatory, by 
means of a flop- watch, which was let go at the in- 
ftant he judged the total ingrefs to happen, and im- 
mediately compared with the obfervatory clock. 

Mr. Bartlett, a very excellent obferver, who has 
been conftantly employed in the obfervatory for many 
years, obferved with a 14 feet refrador on the north- 
tide of the obfervatory, within hearing of the clock,, 
the feconds of which were counted by Mr. Phelps, 
the other affiftant obferver. At 7’' y' apparent 
•time, Mr. Bartlett firft faw Venus upon the Sun j, 
and at 7^ 23' mean time, or 7'’ 25' 26"' ap- 

parent time, he judged the ingrefs to happen, the te- 
lefcope magnifying near 60 times, 

Lady Macclesfield was alfo pleafed to attend to the 
obfervation j and at y^ 25' it"-, apparent time,, 
judged the fecond internal contad to happen, with a 
refrading telefcope of 6 feet, through which the 
penumbra before mentioned, was- hardly to be di- 
llinguilhed., ' , 

Tha 
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The fky, though free from clouds, was charged 
with vapour, which occafioned a conftant undulation 
of the limbs of the Sun and Pianet ; and tlie wind 
fometimes blew fo hard as to iacomuiode the ob~ 
fervers. 

On the next morning the flcy was very favourable 
to obfervation, and Mr. Phelps determined the cdipfe 
of the Sun to begin at iS*’ 32' 45 "j 7 mean time, or 
18*" 34' 56''',/ apparent time, and to end at 20'’ jy'' 
23''', 5 mean time, or 20^ ig' 33'^8 apparent time. 
The Earl of Macclesfield obferved the end to happen 
one fecond later, making ufe of Mr. Dollond’s re- 
fradlor. 

The latitude of the obfervatory at Shirburn Cafile 
is 51“ 39' 22''', as determined by obfervations of the 
Pole, Star, at feveral different times; and is 3' 57" of 
time weft of Greenwich, and 6" to the eaft of 
Oxford, as appears by computing the difference of 
meridians between Mr. Short’s houfe, Shirburn 
Caftle, and Oxford, as they refult from the obferva- 
tions of the Sun’s eclipfe on April i, 1764. 

I propofed to obferve the tranfit of Venus and the 
Sun’s eclipfe in the upper room of the tower of the 
Schools, which, though the floor of it be very un- 
fteady, yet from its elevated fituation afforded me 
the cleareft view of the north-weft part of the horizon, 
and is indeed the faeft place for making occafional ob- 
fervations in different parts of the heavens, and at 
different altitudes, which this place at prefent affords. 
The clock, furnifhed with a compound pendulum, 
was for fome time carefully compared with another 

clock 
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elock of the fame conftruftionj which is fixed in a 
fmall obfervatory in the houfe where I live, and 
which I had altered from fidereal to mean folar time, 
for the eafier comparifon of thofe clocks, which feve- 
ral gentlemen had procured, in order to obferve this 
rare and curious phrenomenon. The time was de- 
termined by meridional tranfits of the Sun, taken 
with a tranfit inilrumeht made by Mr. Bird, and 
placed very exadlly in the plane of the meridian, the 
focal length of the objedt-glafs being 43 inches. The 
motion of both clocks was perfedly even, and 
regular. 

The atmolphere was fo loaded with vapour, and 
the limb of the Sun was in fuch a conftant date of 
undulation, that I determined to oblerve the exteiv 
nal contadl with a refradlor of 12 feet, furnifiied- with, 
a fyftem, of eye-glafies, and magnifying 68- times. I 
had found, by a previous computation,, that the Planet: 
would make the firft impreflion upon the Sun’s upper 
limb, about nineteen minutes of a degree to the right- 
hand of a vertical circle paffing through the Sun’s 
center. I therefore kept my eye conftantly. fixed 
upon, that part, and. at 58'^^ apparent timci I' 
perceived that a. fmall part of the Planet’s diameter- 
had certainly entered upon, the Sun’s dillc; the im- 
preffion, which I had- obferved for a few feconds bcr 
fore,, having continued upon that part. While the 
Planet was pafling over the Sun’s edge, I determined, 
with the old micrometer applied to the 12 feetglufs,. 
the following differences of declination between- the 
northern limb of the Sun, and the fouthern limb of 
Venus, with, as much accuracy as, the unffeadinefs-, 
of the fioor, would permit. 
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14 
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3 
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But as tlie time of the internal contad began to 
draw nigh, I direded a refrador of 74. feet, with a 
double objed-glafs, to the Sun, made by Mr. Dol- 
lond, and magnifying 90 times ; and foon after 
7^1 21' mean time, petrceived that the Planet appeared 
to be wholly entered, upon the Sun, though the 
Ijmbs of the Sun and Venus were not adually fepa- 
rated ; that part of the Sun’s edge, where the ingrels 
happened, being very fenfibly obfcured by a penum- 
•bra, and the limbs appearing to be united, by a kind 
of ligament of a confiderable breadth. This liga- 
ment became narrower and narrower, and was at 
length reduced to a point, and adually broken at 
21'' 57"4- mean time, or ^Ac' apparent 

time. At y’’ 24' 23" apparent time, the thread of 
light between the edges of the Sun and Venus, which 
was before compleated, now appeared to me of a 
very fenfible breadth, and to equal 4f.^th of the Pla- 
net’s diameter. If I have eftimated this breadth 
properly, the true internal contad rauft have hap- 
pened confiderably more than a minute fooner. The 
Swedifli aftronomefs have defcribed this appearance 
very nearly as I faw it j but according to the ac- 

3 count 
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count * given by Mr. Maliet, the interval of time be- 
tween the true and apparent ingrels, when die limbs 
appeared perfedtly to coincide, and when the iigament 
was obferved to be broken, did not exceed 53'^, 
according to Mr. Melandc'r’sobfervadoii, and ameunr- 
ed to 56", according to Mr. Wargentin. This ap- 
pearance, in all 'probability, is occationed by the re- 
fradtion Vvhich the rays of the Sun fufrered in pafilng 
through the high and denfe atmbfphere of the Planet, 
and was perhaps rendered more fenlible by the va- 
pours near the horizon 5 as a fimilar appearance was 
obferved at the fecond internal contadf, in 1761, at 
very coniiderable altitudes, though in a fmalier de- 
gree. But it will, I fear, occalion a much greater 
uncertainty in the quantity of the 'Sun’s parallax de- 
ducible from thefe obfervations,' than was reafonably 
expetled. 

By a mean of fix obfervations, I found the Planet’s 
diameter zrigS''',!; being not greater than 59^,0 
from four of the obfervations, all agreeing precifely 
to the fame part of a fecondj nor iefs than 5 6'''', 9 by 
the leafi: of the other two. • . , 

About fifteen minutes after the internal contadl, a 
very thick and black cloud, which moved towards 
the eaft, with a flow motion, along t|ae ficirts of the 
horizon, prevented any further obfervations. 

The next morning, the ilcy being perfedlly clear, 
and the limb of the Sun undulating but in a fmall 
degree, I made the following oblbrvations of the 
Sun’s eclipfe. 


* Phil. Tranf. 1766, p. 77. 

VoL. LVIII. A a . App, 
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App« Time* 
h / 

At i8 33 45 
3^ 4 

36 15 

46 circ. 

54 44 

55 15 

56 II 

18 57 7 

19 5 12 

6 14 
6 38 
8 14 
10 14 
10 28 
16 8 

19 16 32 
19 17 SI 

18 57 

19 II 

39-58 

20 52 

21 28 

22 12 

22 48 . 

23 38 

24 & 


Beginning- of the eclipfc. 

The double Ipot (a) immerges. 

covered. 

A large irregularity on the Moon’s 
edge appeared on the Sun’s dilk. 
The Moon touches the hazinefe 
furrounding the largeft fpot (J >) . 
Nucleus of the fpot (^) immerges. 
D° covei'ed. 

Hazinels of (i^) covered. 

The Moon touches the hazinefs 
furrounding the fpot (c). 

The nucleus immerges. 

covered. 

The fpot (dj covered. 

The fpot ff) covered. 

The fpot (g) covered. 

The fpot immerges. 

The Ipot (b) covered. ' ''' 

Lucid parts meafured 15 15,7 

15 12,7 

15 9.5 

■ . 35 i >5 

34 53,0 

14 49>7 

1 4 44 j 5 

34 4333 

14 40,4 

34 39,5 

, , . : App. 
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App* Tlme^ 



// 


25 

8 

14 44,6 

25 

44 

14 48,3 

26 


14 49,8 

27 

19 

14 5°>5 

28 

^9 

14 54>5 

28 

58 

14 59,r 

29 

38 

IS L9 

30 

15 

IS 4>7 

19 52 

37 

The Ipot (c) totally uncovered. 

55 

^7 

(^) begins to emerge. 

55 

39 

(/6) totally uncovered. 

20 15 

30 

(z) totally uncovered. 

20 18 

36 

Eclipfe nearly ended. 

20 18 

424 

Eclipfe ends. 


The fpots are marked with letters in the order in 
which they were covered by the Moon. 

Many irregularities were obiervable upon the 
Moon’s limb ; though none of them were fo pointed 
as feme which I obferved in the eclipfe of the Sun, on 
Auguft i6, 1765. 

Towards the end of the eclipfe, the Iky began to 
be hazy j which hazinefs increafed, and was very 
confiderable at ten o’clock in the morning. 

On the top of New College Tower, the Reverend 
Mr. Lucas, Fellow of New College, with an excel- 
lent acromatic telefcope-of 6 feet, magnifying bo- 
times, was certain that the external contadl of Fe- 

A a-z nus-> 
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DUS with the Sun was paffed at 7'' 6'' apparent 
time, having perceived a fmall imprelhon upon the 
Sun’s edge ieveral feconds fooncr ; and the Reverend 
Mr. Clare, Fellow of St. John’s College, with the 
fame inftrument, judged the thread of light to be 
completed at 7^ 04' 28'', having obferved the limbs 
to be in contact feveral fcconds fooner. 

The next morning Mr. Lucas obferved the begin- 
ning of the Sun’s ecHpfe at 18’' 33' 47^'', and the end 
, at 20^’ j 8' 37". 

Mr. Sykes, of Brazen Nofe College, with 
an acromatic refraflor of 3I feet, made by Mr. 
Dollond, firft faw Venus upon the Sun at f'b' o", 
and obferved the thread of light to be completed 
at 7*" 24' 22''''. 

Mr. Shuckburgh, of Balllol College, obferved there 
the externa! contad' of Venus with the Sun at 7'' 6' S" 
apparent time, and the internal contad at 7*' 24' Sj" ; 
though at 7^ 23' 16", he judged that the center of 
the Planet was removed more than its own femi- 
diameter from the Sun’s limb, or that the true inter- 
nal contad was then adually pafi;. He is of opinion 
that the obfervation of the completion of the thread 
of light could not be made nearer than to 8" or 10 
on account of the undulation of the limbs : and he 
farther adds, that when Venus was wholly entered 
upon the Sun, he could no longer perceive the penum- 
bra that attended the Planet before the apparent con- 
tad ; but that in the room of it there appeared a finall 
circle of light, fomewhat more luminous' than tlie 
furrounding parts of the Sun. Mr. Shuckburgh alfo 
obferved the beginning of the eclipfe at jS** 33'' tj!", 
5 , and 
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and the end at 20’’ 18^ 38", with the appalfe of the 
Moon to feveral of the fpots. 

In an unfurni&ed room, of the Hofpital, that com- 
manded the north- w'eft part of the horizon, Mr. Ni- 
kitin of St, Mary Hall, and infpeftor of the Ruflian 
gentlemen fent here for their education by the Em- 
prefs, of Ruffia, and Mr. Williamfon, of St. Alban 
Hall, both well verfed in the Mathematics, made the 
following obfervations of the tranllt, with a refieftor 
of 10 inches, and a refrador of 8 feet : 

iftext. cont. Ingrefs. 
h / h ' // 

Mr. Nikitin | 7 6 44 I 7 24 154. j 
Mr. Williamfon 7 6 29 7 24 104 j 

The tranfit and the eclipfe were alfo obferved here 
by the Reverend Mr. Horlley, F. R. S. and Mr. Cy- 
ril Jackfon, A. B. and ftudent of Chrift Church. 
But as Mr. Horfley propofes to lay the obfervations 
before the Society, I have only to add, that I be- 
lieve them to have been made with all the accuracy 
and care that the circumflances of the time and 
place would permit ; and that thofe gentlemen are 
not lefs diftinguifhed by their zeal for aftronomical 
and mathematical inquiry, than for their extenlive 
knowledge and erudition. 

The latitude of Oxford is 51° 45^ 15", as deter- 
mined by myfelf, from feveral obfervations of the 
Pole Star, both above and below the Pole, with an 
excellent mural quadrant, of 32 inches, made by 
Mr. Bird 5 the focal length of the telefcope being 

34 inches. 
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34 inches. I am the rather induced at prefent to 
mention this, as the latitude of Oxford, given by 
Mr. De la Lande in the Connoijfance dcs ‘Temps, 
and attributed to me, was determined by the late 
Profeffor Biifs, from obfervations made with a fmaller 
and lefs perfeft inftrument. The longitude of Ox- 
ford is 5' 3" or 5^ 4" to the weft of Greenwich, 
the former quantity being deduced frow a compa- 
rifon of the Sun’s eclipfe, obferved by myfelf, with 
Mr. Short’s obfervation, an allowance being made in 
the computation for the figure of the earth, in the 
effedt of the Moon’s parallax. 


Oxford, June 
1769, 


Thomas Hornsby. 


XXIV. Venus 
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XXIV. Venus ohjerved upon the Sun at Ox- 
ford, June 3, 1769 : By Samuel Horfle^, 
LL,B. ReSior of St. Mary, Newington, 
m Surrey, F, R. S, 


Read Jane 15, Ik yT Y regulator was moved to the 

1769. place of obfervation on Wednefday 

evening, and fet a going on Thurfday ; and, bet’ween 
that time and nine o’clock on Sunday morning, 
many comparifons \vere made of it with Mr. Hornl- 
by’s obfervatory clock, by which its rate of going and 
difference from Mr. Hornfby’s clock, at the time of 
obfervation, were pretty well determined. At 10' 
before feven, by my regulator, I began to obferve and 
to count the feconds, and about 3' and 3 or 4" after 
feven, I defcried a very fmall black notch on that part 
of the Sun’s limb where I expedted the Planetj but it 
was then fo fmall, that I was in doubt whether it 
was any thing more than an appearance occafioned 
by the horizontal vapours, which were more copious 
than I could have wifhed, and made the Sun’s edge, 
as ufual, appear ragged in many parts. But by 5' 
after feven, this notch was grown fb large, that no 
doubt remained with me that it was the Planet. 

This was my obfervation of the external contadf, 
which I write j however, chiefly by recolledlion j for, 
having had no experience of this obfervatfefrbbforc, 

not 
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not having obferved the tranfit of 1761, I had con- 
ceived a prejudice that it would not be poflible to 
obferve the external conta< 5 l with any accuracy, and 
therefore I negledfcd to make any other minute of 
what I faw of it, but that .1 was certain that the Pla- 
net was upon the Sun by 5' after (even, by my regu- 
lator. Mr. Cyril Jackfon, a lludent of Chrift Churcii, 
who obferved in the fame room with me, told me, 
when all was over, that he thought he had notice of 
the Planet’s approach, by a more vehement undulation 
in that part of the Sun’s limb where the Planet en- 
tered than in any other, which he perceived a very 
fhort time before he faw the Planet. I confefs that 
I was not fenfible of this circumftance. I obferved 
with an 18 inch refledlor ; Mr. Jackfon ufed a re- 
fraftor of Mr. Dollond’s of nine feet. The wind 
was high, and very troublefome to both of us, by the 
motion it gave to our inlfruments. 

When the Planet had been lb long upon the Sun’s 
limb, and fo large a part of its circle was plainly en- 
tered, that I thought the internal contact was near at 
hand, I was much aftonilhed to find the fhape of 
the black Ipot fuddenly altered from a large fegment 
of a circle, to what I have attempted to exprefs very 
rudely by a fketch, fee Tab. VIL Fig. i. where 
the lower part, which ftill feemed the fegment of a 
circle, is conneded with the Sun’s limb, by a kind of 
ligament of darknefs terminated on each fide by right 
lines. The ligament detached itfelf from the Sun’s 
limb ; and the light, as I thought, was vifible, all 
round the Planet, at 21' 52^', by my regulator, 
an 4 not eadier to my eye. , And this I fet down as 
the ihnir^ai contad. The moment that I perceived 

the 
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tbe lieament detached from the Sun's lunb, I turned 
niv eye to the clock, to catch the mmute, and to be 
fatisfied that I was right in rny counting of the fe- 
conds And when I returned my eye to my tele^ 
cone ’which was before or not later than the 5 5th 
fec^ond, I found that the thread of light between the 
limb of Venus and the limb of the Sun had ftn^ble 
breadth, and the fhape of the Planet was perfedly 
CTCular. Mr. lackfon reckoned the internal contata 
at 7’' 21' by our regulator. He judged of it as _ 

I did by the detachment of the ligament, which he 
faw, as well as I, from the Sun’s limb. My regulator, 
when it was firft fet a*.going, feemed to gam on 
Mr. Hornfby’s obfervatory clock for fome _houis 
(the pendulum, perhaps, not being come to its na* 
rural fwing\ But on Friday evening, about a 
nuarter after eight, it was too flow for Mr. Hornfby s 
clock 1 7". On Saturday, half an hour after noon, 
it was i 8",9 too flow. And Saturday evening, at 
ao', it was 27" too flow 5 and on Sunday morn- 
bgf about nine o’clock, it was 32 or 33 too 
flow. So that at the time of the internal CMtaft it 
was 25" i or 26" too flow for Mr. Hornfby s ob- 

^^TwII much furprized, upon comparing notes with 

Mr Hornfby, to find that he had judged the internal 
contaa h" i ot 15" earlier than I did. 

The foregoing narrative of what I faw, I have 
drawn up June 8th, having not eonverfed with any 
other obfervers, except Mr. Hornfty and Mr. Jack- 
fon and Mr. Mafkelyne, whom I met m the ftre?t 
this’ day, and talked with hii?i very curforily. And 
that my account may be purely of what I iaw,^as it 
Von. LIX. B b itruck 
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ilruck me at the time,, before my own ideas were 
blended with thofe of other people, and altered (as 
may fometimes be the cafe by communication) from 
what they originally were in my own mind, I fliall 
prefent this hafty memoir as I have drawn it up, 
without any corredion or alter ation*. 

Samuel Horfleyn 


N. B; The figure that I have giveni does not (I 
believe) exprefs accurately the proportion of the liga- 
ment to the circular fegment of Venus’s dilk. I think 
that the right lines, which terminated the ligament, 
die not go off from the limb of Venus in angles quite 
fo lharp as my figure exhibits. Nor do I think their 
convergence was fo great as- 1 have drawn, it.. 

June lo, 1769,. 


June 13, 1769. Since 1 wrote the above, I have 
received from Mr. Hornlby a minute of the difFer** 
ence of his clock from mean time, at the time of 
ebfervation,. which I forgot to bring away with me 
from Oxford, and therefore could only ftate my ob- 
lervation. before in the times of my own regulator 
and Mr. Hornfoy’s clock. I now fubjoiri my obfer- 
vations reduced to mean time at Oxford, reckoning 
Mr. Hornfoy’s clock too faft for mean time by 5" i 
at the hour of obfervation. 

External 
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6 f 


External contadl — — 

Detachment of the ligament 


// 


7 3 

7 


23 

12 


I have likewlfe obtained from my, brother, Mr. 
John Horfley, a minute of his obfervatjon niade at 
Greenwich with an excellent refraftoJ of Mr. Do!- 
lond’s, which magnified, however, only '50 times. 
My brother afiures me, that he did mt fee the liga- 
ment which I have defer ibed, though it was feen by 
Mr. Maflcelyne and by others, at Greenwich. He 
has fet down, however, two different dates of the to- 
tal ingrefs. One, which he calls' clofe contact with- 
out any light, appearing between thelimbs of Venus and 
the Sun, at 7’' 28'’ 15''', apparent time at Greenwich. 
Another, which he marks thus,, a.thrpad of lipht, 
fine as you -can iinagine, appearing between;' at 
7’' 29'' 28". Here is an interval of 73'^ between the 
clofe contact and the appearance of light. The time 
of the appearance of the light being reduced to mean 
time, and to the meridian of Oxford (reckoning the 
meridian of Oxford 5' 4^'' weft of Greenwich, as it 
is ftated in Mr. Mafkeiyne’s Tables), was 7^ 22' 9^^ 
which is only 3'''' earlier than my obfervation of the 
detachment of the ligament. Now from hence I 
conclude, that the magnifying power of the telefcope, 
wdiich my brother ufed, was too fmall to jhew hm the 
JJjape of the ligament, yet the ligament had its effedl 
with refped to obftrudling the Sun’s light, which he 
perceived about the fame time as others, who ufed 
glaffes of greater force 5 which feems to be a ftrong 
confirmation of the reality of what we faw : or that 
there adually was a part of the Sun’s dilk, which 

B b 2 . remained 
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remained ^obfcure (from what caufe I do not at pre- 
fent enquire) for feveral feconds after the limbs of the 
Planet and the Sun were feparated. I think this 
worthy of remark, becaufe I hear that the appearance 
of the ligament, which 1 have deferibed, has been im- 
puted by fome to an inaccurate adjuftment of the 
glafles to the obfervefs eye. 


-S. Horfley. 


In the foregoing Paper, I have given feveral compa- 
rifons of my clock "with Mr. Hornlby’s. - Its differ- 
ence from Mr. Hornlby’s, by a mean of all the com- 
parifons, will be found 25"4., at the time of obferva- 
tion. But I rely chiefly on the comparifons of Satur- 
day night and Sunday morning, which make tha 
difference 26". 


XXV, Ohfer-^ 
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XXV. Ohfervatlons of th& lafl Tranft of 
Venus, and of the RcUpfe of the Sun the 
next Day ; made at the Houfe of Jofhua 
KAxhy , Ef quire ^ at Kew*. ^ John Bevis,, 
M.D.F.R.S. 


Read June ij, T" N the momlhg of June 2, 1769, I 
JL my equal altitude inflrument, 
and carefully re< 5 lified it •, and, applying the proper 
corredlion to the fore and afternoon’s correlponding 
altitudes of the Sun, I found that Mr. Kirby’s clock,, 
whole rate of going was well regulated to mean fblar 
time, at noon was 2 .' 5'''' before the mean time ; 
whence I deduced the apparent times of my obferva- 
tions. June 3, in the evening, I was alone in a. 
room where I. Had a very commodious view of 
the Sun. My telefcope was a very good refledtor, 
of about three feet and a half focal length, with an 
aperture of near fix inches, and a magnifying power 
of 120 times; it was fteadily fupported, and go- 
verned by rack-work, and I had a ftop-watcb in 
my hand. Mr. Kirby at the clock. 


* Mr. Kirby’s houfe is exactly 4"! of time eaft of his 
Mbjefty’s domellic obfervatory,. and 1' 14" weft of the Royal? 
ohfervatory at Greenwich. 

5 - 
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App. time. 

i h / /A 

June 3 j 7 9 59 I perceived a fudden boiling or 

tremor at the very fummit of 
the Sun’s limb, very different 
from what we ufually call an 
undulation of his limb : 8 

10 7 or 9" after which, I called 

out now! upon difcerning, at 
the fame place, a very fmall 
indentation of Venus. I 
think I may put the external 
contadl about 3" fooner. 

28 8 The Planet feemed quite en- 

tered upon the difk, her up- 
per limb being tangential to 
that of the Sun : but, inflead 
of a thread of light, which I 
expeded immediately to ap- 
pear between them, I per- 
ceived Venus to be dill con- 
joined to the Sun’s limb by a 
flender kind of tail, nothing 
near fo black as her difk, and 
fliaped like the neck of a Flo- 
rence fiaflv. 

28 17 The faid tail vaniflied at once, 
and, for a few feconds after, 
the limb of Venus, to which 
it had been joined, appeared 
more prominent than her 
lower limb, fpmewhat like 

the 
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the lefler end of an egg, but 
foon refunded its rotundity. 

In a few minutes more the 
whole circumference of Ve- 
nus became very ill defined, 
and befet with alperities, 
which 1 have reprefented, as 
well as I could, in my Figure 
(Tab. VII. fig. 2.). Thefe 
were amazingly agitated by a 
fort of curling, quick motion 
not eafijy to be defcribed. A 
gentleman of my acquaint- 
ance fancied Venus,, in this 
circumfiance, to refemble a 
black wafer on the head of a 
beaten drum. In the tranfit 
of Venus, in 1761, which I 
obferved at Savile-houfe, I 
faw not the leaft of fuch ap- 
pearance at the exit. The 
Planet was then perfectly cir- 
cular and well defined. 

The fky, though for the 
mofi: part of the day clouded 
over, was all this while very 
^ ' fine. 

18 36 16 The Sun’s eclipfe began, per- 
haps, 2 or 3''^ fboner. 

59 24 The^ot A bife< 3 :ed. (Seefig. 3.} 
20 22 33 The eclipfe ended, very exadf. 

J. Bevis. 
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XXVL A Letter to the AJironotner Roya!^ 
from John Canton, ikf. A. F. R. S. con- 
taining his Obfervations of the Lranjit of 
Venus, June 3, 1769, and of the Fcliffe 
of the Sun the next Morning. 


London, June 9, 1769. 

Sir, 

Read June 15, T TAKE the liberty of fending you, 
X inclofed, my obfervations of the tran~ 
fit of Venus, and of the Sun’s eclipfej which, if you 
think proper, you may lay before the Royal Society* 
Thofe of Venus were made under the difad- 
vantageous circumftances of being at the top of a 
houfe, and feeing through fmoke j however, I hope 
they will not differ very widely from yours. I was 
juft prepared to find the difference of declination be- 
tween the Sun and Venus by your method, which 
appears to me to be a very good one, when the Sun 
was covered by a cloud, and I law it no more. The 
magnifying power of the telefcope I made ufe of 
was 95. 

About half a minute before the total ingrefs, 
when the bright cufps of the Sun were at fome 
diftance from each other, there appeared a faint light 
between them, a little lower than the cufps, or nearer 

■ to 
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to the center of the Planet : this I obferved to in- 
creafe till the time of the internal contadb ; which 
fully convinced me that there is an atmofphere about 
Venus. 

I had the good fortune to take feveral correrpond- 
ent altitudes of the Sun on the day of the tranfit, and 
alfo on the day before. 

The longitude of Spital Square, weft of the Royal 
obfervatory, I formerly found by Rocque’s furvey, to 
be 16'^^ of time; and lately, by obferving with 
you the explofions of rockets, it was found to be 
I therefore add ly" to my time, to bring it 

to yours. 

I am, Sir, 

Your humble fervant, 

John Canton» 


Spital Square^ June 3, 1769* 

OBSERVATIONS of the TRANSIT of VENUS. 

h f rr 


I ft external contact at 
I ft internal contaft at 

Duration of the ingrefs 


7 8 aSn 
18 31 


Equation of time 

ift external contaft at 
I ft internal con tuft at. 


f tt 


2 15I add 

It f tt 


7 




The diameter of the Sun, from 3 obfervationsj was 31 35I: 

of Venus, from 4 obfervations, 59 

At 7^ 38^ 31'^, apparent timcj the right afcenfion of f was 
greater than that of the Q by 8' 7'% 

Vot. pXi Co Of 
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Of the SUN’S ECLIPSE. 

ri / it 

Tha|=g!„ni»gat ■ 8 3 ^ 40 } 

Duratioa s 44 27 


Equation of time 

Beginning at 
End at 


r tr 

2 io| 

ll f // 

20 I3 apparent time. 

O / 


Digits eclipfed 6 14I 

» ^ (i«g. e 


At 29 20 45I apparent time. 6 i| eclipfedc 

19 52 451 4 371 

20 — 44I 3 33i 


XKVH. 
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liKVlt, An jicconnt of fevered fepulckral 
Irfcri-piions and Figures in Bas-relief dif 
covered, in 1755? at Bonn Lower Ger-' 
many. In a Letter to James Weft, 
Lfqmre, Pr. R, S. from John Strange, 
Lfquire, F. R, 


Sir, 

9 ’"^^ OUR diAlnguiilied tafte for anti'^ 
^ quities, and the zeal you have ever 
Ihewn in the prefervation of them, encourage me td 
addrefs to you the following account of fome curious 
remains of Roman antiquity, found a few years fince 
at Bonn in Lower Germany. 

In a journey to Italy, in the fummer of 1757, 
palling through Germany and the Tyrol, I had 
opportunities of colledting feveral ancient Roman in- 
feriptions, which, upon examination afterwards, I 
found had never been publifhed. Upon my arrival 
in Tufeany, I therefore communicated them to fuch, 
among my literary friends, as delighted in thefe Ru- 
dies, and my German inferiptions were foon after 
publifhed by Dr. Lami, profeflbr of theology, at 
Floreftce(i.). 

(i) Novelle Letterarie di Firenze, t. xxiv, p. 527," 

C c 2 



I ige ] 

The remainder were inferred by Abbe Donati, of 
Lucca, in a new collcaion of ancient Roman in- 
feriptions which he has lately publiflied by way of 
fupplement to Muratori’s Thefaurus. But as fcveral 
of the inferiptions, which I had collededin Germany, 
were copied from bas-reliefs, which appeared to me 
to be curious, and very little known, . I thought pro- 
per to have drawings of them made, and take this 
opportunity of communicating them to you ^ deliring 
at the fame time, that you would be pleafed to pre- 
fent them, in my name, to the learned Society over 
which you prefide, Ihould you think they merit their 
attention and acceptance. Permit me at prefen t to 
give you the following fhort account of the ori- 
ginals. ' 

About May, 1755, in digging feme foundations in 
a garden belonging to his ferene Highnefs the Eledlor 
of Cologne, at Bonn in Germany, feveral ancient Ro- 
man fepulchral Rones were found. Eighf* of thefe,. 
being thought curious on account of the bas-reliefs 
apd inferiptions carved upon them, were foon- after 
fixed up againft the wall of an inner open court of the 
eledoral paiaCe at Bonn, where they Rill remain. 

The drawings( 2 ), Which I have now the honour tdt; 
ieiid you, are faithful cOfdes df th'efe anti(|uitie&, whi^ 
feihg in the bflgi|ieft prefefV^^bh,'%^ die hilbriptions 
uf«>n thern containing nothing mbfeJthan the ufuai 
Form, if would be impeirtinent to enter into 
tichlaf , dder ipti'qn of theni'. ' , 1 ;cannDt; ' ; 

fem'arfemg'‘the fiftgulaf halbarity 
difers names in thefe inferiptions. It will 'he’tefhdr 

See Tab. Vitt aftii IX. ' ‘ '' ' 

^ ' filtif-' 
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Pvecehed June rp, i7i?p» 


.-.iA 


1 /?TT 


ted 






An Account of 
in Amphiluous Animals. 


Lruifhatk 
" Bv Mr. 


¥/i';iiiUTi HewfoDj LeSfurer in Anatomy s 
In a Letter to William Hunter, M. D: 
F. M. S. and hy him commiunkated to the 


S r R, 

Eead Now 9 , 'CjREEABLE fo the promife 
/~\ which I made, in a poftfeript to the 
paper on the lymphatic fyftem in birds, which the 
Royal Society did me the honour of publiihing in 
their kft volume, 1 now take the liberty of begging 
of you to prefent to the learned Society an account 
of the fame iyilem in a turtle. I diould likewife 
have added a figure of that animal, had not thefe 
veflels agreed in fo many particulars with tliofe in 
birds, that I flattered myfelf the defeription would be 
intelligible without it. 

This lyftem in a turtle, like that in birds, confifts of 
the ladlealsand lyniphatics, and their common trunks, 
or the thoracic du£ts. It agrees likewife with that 
in birds, in not having any vifible lymphatic glands 
either on the mefentery or near the thoracic dudsj but 
4 ” " ' - differs 
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differs from that in birds, in not having any glands upon = 
the larger lymphatics of the necks at ieaft I am inclined 
to believe fo, from not having feen any in the dif- 
fedion of one animal of this fpecies in which I looked 
for them. It likewife differs from that in birds in 
another circumftance, to be taken notice of hereafter. 
Whether it agrees with the fame fyftem in birds,, in 
the tranfparency and want of colour in the chyle, , I 
cannot take upon me to determine, as 1 did not fee ■ 
any of that fluid in this fubjedl (^a). . 

The following defcription I took from the animal, , 
after I had injedted the larger branches of this fyftem 
with a coloured wax, and the fmaller with qtiick- 
lilver. To avoid my being mifunderflood, when I 
fpeak of the fitaation of the different parts, . I fliall 
mention, once for all, that the defcription was taken . 
from' the fubjed as it lay upon its back; thofe parts 
being called higheft; which were neareft; the head, . 
thofe loweffc which were neareft the tail, thofe pofre- 
rior which were neareft: the back, and, thofe anterior, 
neareft: the belly (^) . 

The ladeals accompany . the blood-veffels upon- the ., 
mefentery, running by their tides, and communicate 
frequently acrofs thofe veflels. Near the root of the 
mefentery they anaftomofe, fo as to form a net-work, , 
from which feveral large branches go into fome con- 
liderable lymphatics lying on the left fide of the. fpine. , 


{«) In a crocodile, whic'h I 'lately fawby the favour of Mr. . 
John Hunter, the chyle jvas white. . 

The animal, from which . I took this defcription, was 
large, meafuring from the lower to the upper part of the {hell . 
two feet feven inches, and two feet two inches from -fide -to > 
fide,- 


Thefec 
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lliefc lafl can be traced downwards alinoft to the 
iinus, and belong to the parts fituated below the me- 
fentery, and particularly to the kidneys. At the 
root of the mefentery, on the left fide of the fpine, 
the lymphatics of the fpleen join the ladleals, and 
immediately above this union a fort of plexus, or net- 
work, is formed, which lies upon the right aorta (for 
there are two aorta in this animal). From this 
plexus a large branch arifes, which pafles behind the 
right aorta to the left fide, and gets before the left 
aorta, where it affifts in forming a very large recepta- 
ciilum, which lies upon that artery. From this recep- 
taailum arife the thoracic dufts. From its right 
fide goes one trunk, which is joined by that large 
branch which came from the plexus to the left fide pf 
the right aorta, and then pafies over the fpine. This 
trunk is the thoracic dudt of the right fide ; for, hav- 
ing got to the right fide of the Ipine, it runs upwards 
on the infide of the right aorta, towards the right fub- 
clavian vein. And when it has advanced a little 
above the lungs, or within three or four inches of the 
fubclavian vein, it divides into branches, which, near 
the fame place, are joined by a large branch that 
comes up on the outfide of the aorta. From this part 
upwards thofe veflels divide and fub-divide, and are 
afterwards joined by the lymphatics of the neck, which 
likewife divide into branches before they join thofe 
from below ; fo that between the thoracic dud and 
the lymphatics of the fame fide of the neck a very 
intricate net-work is formed. From this net- 
work a branch goes into the angle made by the ju- 
gular vein and the lower part or trunk of the fubcla- 
vian : this branch, therefore, lies on the infide of the 

jugular, 



whilfi: another gets to the ontHde of that 


VC it). 


jnd feems to open into' it a litde 


above 


angle between that vein and the fubcirwian. I fay 
feems to open, for the injedlion has not lucceedcd at 
this part fo as to enable me to determine whether the 
laft" mentioned branch really did enter or not. Into 
the above-mentioned receptaculum, the lymphatics of 
the ilomach and duodenum likewife enter. Thofe of 


thz diiodemm run by the fide of tl-ic pancreas, and pro- 
bably receive its lymphatics, and a part of thofe ct the 
liver. The lymphatics of the llomach and duodenum 
have very numerous cmajiomojh, and form a beautiful 
net-work on the artery which they accompany. From 
this rcceptcKulum likewife, befides the trunk already- 
mentioned, which goes to the right lide, arife two 
other trunks pretty equal in fize; one of which runs 
upon the left fide, and the other upon the right fide of 
the left aorta, till they come within two or three 
inches of the left fubciavian vein ; where they join 
behind the aorta, and form a number of branches, 
which are afterwards joined by the lymphatics of the 
left fide of the neck : fo that here a net-work, or 
plexus, is formed, as upon the right fide. From this 
plexus a branch iflues, which opens into the angle be- 
tween the jugular and the lower part or trunk of the 
fubciavian vein. In thefe net-works, formed by the 
lymphatics near their terminations in the veins, this 
lyftem in the turtle likewife differs remarkably from 
that in birds. 

So much for the general defeription of the lympha- 
tic fyftem in this animal, 1 flaall next add what I have 
obferved as to the , more minute diflribution of its 
lafteals. In the firft place, it may be obferved, that 
VoL. LIX. D d what 
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what knowledge we have of the minute diftrlbution 
of thofe veffels in quadrupeds has been acquired from 
examining them when filled with their natural fluid, 
the chyle •, for the valves with which thofe veflels 
abound prevent our injedling their fmaller branches ; 
as we do thofe of the arteries and veins of the in- 
teflines. But in this animal, I have been fo fortu- 
nate as to force the valves, and to injedt the ladeals 
from their trunks to their branches, fo as to fill them 
all around with quickfilver, in feveral parts of the in- 
teftine. In thefe experiments I obferved, that the 
quickfilver was often flopped by the valves, where the 
kdteals run upon the mefentery, or where they are 
jufl leaving the intefline ; but when thofe valves were 
forced, and the quickfilver had once got upon the 
furface of the gut, it generally ran forward without 
feeming to meet with any obflacle. The ‘ ladeals 
anaftomofe upon the inteftines, fo that the quick- 
lilver, which has got upon them by one veflel, in ge- 
neral, returns by another, at fome diftance. The 
larger ladeals, which run upon the inteftines, ac- 
company the blood-veflels ; but the fmaller ladeals 
neither accompany thofe veflels, nor pafs in the fame 
diredion, but run longitudinally upon the gut, and 
dip down through the mufcular coat into the cellular 
or nervous, as k has been called, which in this ani- 
mal is very thin in comparifon to what it is in the 
human fulled. So far I have traced thofe veflels to. 
my fatisfadiqn^ but what becomes, of them after they 
have got to th? cellular coat is not fo eafy to deter- 
mine t iff five or fix different experiments which I 
have made, the mercury pafTed" from the ladeals into 
the edk between the mufcular coat and the internal,. 

and; 
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and fpread frosn cell to cell^ very uniformly, over a 
great part of the inteRine, although but little force 
had been ufed, and although there was nothing like 
extravafatiori in any other part of the inteftine. Up- 
on inverting the inteftine after thus filling its ladteals, 
the mercury, on being preffed, was, in many parts, 
driven into fmall veflels upon the internal coat, or 
villous, as it is called. From this it would feem, 
that this cellular net-work was a part of the lympha- 
tic fyflem in this animal. It might indeed be fup- 
pofed to be mere extra vafation, but that it is rather a 
part of the lymphatic iyftem appears probable from 
the following confiderations, Firfi, from the regu- 
larity in the fize of the cells. Secondly, from the 
little force ufed in the experiment, and from, there 
being nothing like this appearance in the cellular 
membrane between the peritoneal and mufcular coats 
where extravafations were as likely to happen. 
Thirdly, from my having been able, after inverting 
the inteftine, to prefs the quickfilver from the cells 
into the very fmall veiTels upon the internal coat ; but 
I muft; confefs thefe fadls w'ould not be fufficient to 
determine whether thefe cells were, or were not a part 
of the fyftem, did not the analogy of the fame part in 
fifh clearly prove it. For in the cod, inftead of the 
cellular net-work, as in the turtle, there is a net- 
work of veflels (of which a defcription fhall be given 
hereafter) fo that I have now no doubt but that thofe 
cells are parts of the lymphatic fyftem, and that the 
fmall abforbent veflels of the internal coat pour their 
fluid into this net- work, from which it is conveyed by 
the larger ladeals. 


D d 2 
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Eeceired June ip, 17^51. 

XXIX. Account of the Ltymphatk Sy- 
fiem in Fijh* By the fame^ 


Read Nov. 16, T N the foregoing paper on the lympha- 
JL fyftem in a turtle, I have made no 
mention of the manner of difcovering, and demon- 
jftrating thole vellels; the reafon was, there is no 
dilEcuIty in either the one or the other ; for, in that 
animal the mefentery being very thin and tranfpa- 
rent, and the ladleals pretty large, they are more 
readily difcovered than in any other animal j ' thence 
it happened that I faw thofe velTels in a turtle long 
before I difcovered them in birds and filli, and that 
too by chance, and when I was not intent upon this 
inquiry. And lince I drew up the preceding ac- 
count, I have found that Mr. John Hunter, in a 
defcription of the llrudlure of a crocodile, had 
mentioned, by the way, that it had ladeals. Pro- 
feflbr Monro, of Edinburgh, as I have been informed, 
likewife faw the ladteals in a turtle about four years 
ago. As it is natural for men, engaged in the fame 
inquiries, to be delirous of afcertaining their priority 
in the difcoveries, even when there is little merit iri 
the making them, I therefore take this opportunity 
of doing jullice to thofe gentlemen, and at the fame 

time 
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time of mentioning that I firft faw thofe vefTels, as 
near as I can recolle< 3 :, in September or O^ffober 
1763, which j as far as I know, was before they it ad 
been feen by either of them. 

But although it was an eafy matter to fee thofe vef- 
fels in the turtle, yet it was far from being fo in birds 
and filh ; as the gentlemen of the Society will readily 
believe, from their having been fo often fought for in 
vain by fo many eminent anatomifts, particularly of 
this age. I may add, that the difeovery in birdts did 
not give me fo much trouble as that in fifh, though 
now, fincel have feen them in the latter, I can more 
readily find them there than in birds or quadrupeds. 
After feeing them in birds, and in one of the amphi- 
bia, I was very defirous of determining whether fifla 
were, or were not provided with thofe vefiels. This I 
endeavoured to do in the fame way that I had found 
them in birds, that is, by tying up the mefenteries cf 
live-fifh ; and for this purpofe I went frequently to 
the markets, and examined feveral fmall ones. I 
likewifo difledfed fome larger, when dead, but in 
vain. I next w'ent to Brighthelmftone, where I found 
kingfton, or monk-fifh, a fpecies of Ikate- Thefe 
being very large, and having a lean mefentery, feemed 
well fitted to my purpofe. I opened two of them 
alive, tied up their mefenteric veffels, and put them 
again into the fait water ; and though one of them 
lived an hour, I could not obferve any ladteais 
either upon its inteftine or its mefentery. After this, 
I repeatedly examined the inteftines aiid mefenteries. 
of common Ikate and cod, and at lafl: was fo fortu- 
nate as to difeover the lacSeals, and get a pipe into 
aie of thofe vefiels on the mefenteries of each of 

thefe 
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■ihefe 'Maj and, by injetSing by this pipe, I found 
'Where t'ae larger veficls Jay'; after which there wcs 
but little difficulty in tracing the whole fyilem. I 
have now feen thofe veflcls in a variety of fifh, and 
fhall give a defcriptioa of them from a haddock. I. 
•jChall proceed exactly in the order which I have found 
.moft convenient for tracing out the whole fyftem 
for demonftration, beginning with one of its branches, 
■which, as lying neareft the furface, mull:, of conrfe, 
'be divided before the other parts can be expofed to 
■view. The account beinn: taken from the iith as it 

_ O ^ 

lay on its back, thofe parts are called fuperior which 
•are neareft the head ; thofe inferior, which are to- 
wards the tail, thofe pofterior which are towards the 
back, and thofe anterior which are tow'ards the 
•belly. 

On the belly of the fifh, exadlly in the middle 
line, is a lymphatic, which runs from the anm up- 
wards ; this lymphatic belongs not only to the pa- 
■rietes of the belly, but to the fin below the anus. It 
xuns up towards the head, pafles between the two 
jugular fins, and, having got above them, it receives 
their lymphatics. It then goes under the fymphyjis of 
the two bones which form the thorax, where it opens 
into a net-work of very large lymphatics, which lies 
clofe to the pericardium, and almoft intirely furrounds 
the heart. This net-work, befides that part of it be- 
hind the heart,- has a large lymphatic on each fide, 
which runs upon the bone of the thorax backwards, 
and when it has got as far as the middle of that bone, 
■it fends off a large branch from its infide to join the 
thoracic dudt. After detaching this branch, it is 
joined by the Ijjmaphatics of the pectoral fins, and 
4 • foon 
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loon after, by a lymphatic which runs upon the fide- 
of the Ml. This laft-mentioned veflel confifts of a 
trunk running on the fide jufi: oppofite to the ribs, 
and from this trunk proceed branches on each fide 
immediately under the fkin ; fo that it has a beauti- 
ful penniform appearance. Befides thefe branches, 
there is another fet deeper feated, which accompany 
the ribs. After the large lymphatic has been joineci, 
by. the above-mentioned vefiels, it receives the lym- 
phatics from the pofierior extremities of the gills, and- 
having now got as far back as the orbit, it next re-.. 
ceives lymphatic veflels from that cavity; but thefe vef-. 
fbis do not belong merely to the orbit ; for one o£' 
them comes from the nofe, and another from the: 
upper part of the mouth. A little below the orbit,, 
another net-work appears, confifting, in part, of the 
veflels above deferibed, and of the thoracic? du£t.. 
This net-work is very complex*; fome of its veflTels, 
He on each fide of the mufcles belonging to the gills,, 
and from its internal part a veffel goes into the jugular- 
vein, by which veflfel the whole fyfiem is terminated. 
The large lymphatic above mentioned, which fies, 
upon the bone of the thorax^ has likewife a procefs; 
running towards the upper part of the kidney, and re-, 
ceives fome of the lymphatics of that organ. 

The ladleais run on each fide of the mefenteric ar.«. 
tseries, anafiomofing frequently acrofs thofe vef- 
fels.. The receptactdim, into which they enter, is very 
large in proportion to them-, and confifts, at its lower 
part, of two branches, of which one lies between thC' 
dmieram and ftomach, and runs a little way nponi 
the pancreas, receiving the lymphatics of the liver, . 
pancreas, thofe of the lower part of the ftomach,. 
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i\r, -froin the great*;!!' p.'.rt of 
The other bra!3ch of the rr 



ccives the lymphatics from the rccliim, ano the iaCieals 
from the greateO; part of the fmali inteiristes. The 
rccfpiaculu;!?, formed by thefe two branches, lies on 
tl'ie right fide of the upper part of the itomach, '(or 
the lov/er part of the a’fopbiigus'j and is joined by 
fome lymphatics from that part ; and alio by fome 
fmali vefi'els from the found, and from the gall blad- 


der, which, in this fifh, adheres to tiie rcccptacuhim. 
The thoracic dufl takes its rile from the fccciitaculum, 

j. 


and lies on the right fide of the ivjbphagus^ receiving 
lymphatics from that part ; and running up a little 
way (viz. about half an inch in this filh) it divides in- 
to two branches or dudts, one of which pafies under 
the cefophagiis to the left fide, and the other goes 
firraight up, on the right fide, runs pall the upper 
part of the kidney, from which it receives fome fmali 
branches, and foon after it is joined by a branch from 
the large lymphatic that lies above the bone of the 
thorax^ as formerly mentioned. It likevvife, near this 
part, fends a branch to join the dufl of theoppolite 
fide, and then, a little higher, is joined by thofe large 
lymphatics which make a net-work behind the heart, 
as formerly deferibed. Thefe iafl mentioned veffels 
receive the lymphatics from the anterior, or fuperior 
part of the gills, and from the fauces. The thoracic 
dud, after being joined by thefe vefiels, communi- 
cates with that net-work near the orbit ; where its 


lymph is mixed with that of the lymphatics from the 
pofierior part of the gills, from the fuperior fins, 
belly, &ci and then from this net— work a vefiel goes 
into the jugular vein, juft below, the orbit. This laft 

veffel, 
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veilei, which I called the termination of the whole 
fyfienij is very fnval!, in proportion to the net-work 
from which it riles j and indeed the lymphatics, at 
this part, are fo large as to exceed by far the f:ze of 
the fanguiferous vcffels. 

The thoracic duel of the left fide, having pafifed 
under the csjcphagin from the right, runs on the in- 
fide of the vefza cosca of the left fide, receives a branch 
from its fellow of the oppofite fide, and joins the 
large lymphatics which lie on the left of the pericar- 
dium, and a part of thofe which lie behind the 
heart, and afterwards makes, together with the lym- 
phatics from the gills, upper fins, and fide of the 
fifh, a net- work, from which a veflel pafies into the 
jugular vein of this fide. In a word, the lymphatics 
of the left fide agree exadlly with thofe of the right# 
as above deferibed. 

Befides thele vefifels, there is yet another part of the 
lyftem which is deeper feated, lying between the roots 
of the ipinal procefies of the back-bone : this part con- 
fifts of a large trunk, that begins from the lower part 
of the fiih near the tail, and, as it afeends, receives 
branches from the dorfal fins, and from the adjacent 
parts of the body. It goes up near to the head, and 
lends a branch to each thoracic dudt, near the part 
where they come off from their common trunk. 

This defeription, though taken from a haddock, 
agrees, I believe, pretty exadly with the diftribution, 
of thofe veficis in the cod, whiting, and perhaps all 
other filh of the fame lhape. 

To this general defeription I lhall add what I have 
obferved of fhe more remarkable peculiarities of this 
fylfeni in filh. 

. : VoL. LIX. E e 
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In the firft place, thofe veflels are remarkable in 
not having any lymphatic glands, that I can difcover, 
in any part of their courfe. In this they agree with 
the turtle, but differ from birds, which have lym- 
phatic glands on the veffels of their necks. 

Secondly, thefe veffeis in filh have no valves, fo 
that it is an eafy matter to fill them contrary to the 
courfe of the lymph. When I firft obferved this 
circumftance, I imagined that, by injedling minutely 
thofe veffeis, I might difcover their very beginnings, 
and that I might alfo be enabled to determine, whe- 
ther fuch parts as the brain, eye, &c. whofe lympha- 
tics have not been yet feen in any animal, have, or 
have not, fuch veflels. At prefent l am not able to 
determine this, matter, but I intend to profecute the 
fubje<3:. 

Thirdly, the lacleals in the cod (and I prefume in 
moft other fi£h) are remarkable for having a beautiful 
net- work of veffeis between the mufeular and vil- 
lous coat of the inteflines (c). This net- work may 
be filled from the ladteals on the mefentery with the. 
leafl; force imaginable. If mercury be injeded into this 
net- work at one part, it Ipreads over the inteftine ^ 
the communications in the net- work being very nu- 
merous : if the inteftine be inverted, and the mercury 
fqueezed, it is eafily driven into the fmall veffeis of 
the 'uilli of the internal coat. From thefe veffeis 
the mercury can be fqueezed into the cavity of the 
inteftine ; but not fo eafily as to make it clear whe- 
ther they have, or have not, a valve at their be- 
ginning. In thefe circumftances there is a ftrong 

(f) I have feen tills net- work in the. turbot,, plaice, and/ced. 

analogy 
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analogy between fiOi and the turtle ; but in fifla it is 
more evident that there can be no deception as to the 
net- work between the mufcular and internal 'coats j 
for in them it is made up of cylindrical veiTels, and is 
net cellular, as in the turtle, and therefore not in the 
lead like an extravafation : and in fiih the yeffeis on 
the internal coat are larger than in turtles. 

Fourthly, this fyftem agrees with that of the 
turtle, in having a very large receptaculurn, and in 
having the net- work of large veffels near its termina- 
tion in the fanguiferous iyftem } and likewife in hav- 
ing the vefftl, which goes from the net-work into the 
vein, 1‘mali in proportion to thefize of that net- work: 
fo that the lymph muft be lodged fome time in thofe 
parts before it is poured into the mafs of blood. In 
birds I alfo obferved fomething like this, their 
lymphatic fyftem being enlarged or varkofe at dif- 
ferent parts ; but thefe enlargements are fmall in pro- 
portion to thofe above mentioned in fitli and turtle. 

As to the manner of difeovering thofe velTels in a 
fifti, one might naturally fuppofe, that when we know 
where the receptaculum, or any of the larger parts of 
this fyftem lie, it could not be difficult to find them ; 
but . the coats of thefe veffels are fo thin and tranf- 
parent, that it is by no means eafy. But the readiefl 
way of finding the whole fyftem is, to look for one 
of the veffels which lie clofe to the fldn j as, for in- 
ftance, that which runs up exadlly on the middle of 
the belly of the haddock, cod, and other fifh of the 
fame fhape. This veffel is eafily feen as it grows 
pretty large where it pafles between the two jugular 
fins j and if a pipe be introduced, the whole Iyftem 
may be filled by means thereof. 

E e 2 It 
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It is partly owing to the eafe with which thofe 
veflels may be feen, after difcovering where their 
larger branches lie, that I have not added a figure of 
this fyftem in a filh. Indeed it would be almoft impof- 
fiblc to exprefs all its parts in one figure, from the 
numerous and, intricate communications of thofe vef- 
fels near their termination in the common veins. But 
I have laid before the R. Society a haddock with its 
lymphatics and its blood-veffels filled with coloured 
injedtions, to be compared with the defcription. And 
thofe that are defirous of prolecuting this fubjedl fur- 
ther will, I flatter myfelf, find it an eafy matter to 
fill the whole fyftem, by attending to what I have 
faid above. 

I Ihall beg leave to add one obfervation more ; and 
that is with refpedt to the diftribution of the ladteals 
on the w/// (as they are called) of the inteftines. 
From a variety of experiments, which I have made, 
I am perfuaded, that in animals, in general, each of 
the mlU is compofed of a net- work of ladleal veftels, 
as well as of a net- work of arteries and veins. The 
very ingenious I>rj Lieberkiihn has endeavoured to 
Ihew, that in the human fubjedt each ladteal forrns an 
mipullulq. ■ or oviform veficie, which is filled with a 
fpongy fubftance. Butj from having inje'dled thofe 
vefels, with mercury, in fifti, turtle, and birds, I can 
.deafly demonftrate that eadji, of the villi of thefe 
animals has., a net- work of ladleals, and not an dm- 
puJluh m\^ovm h&g<, And from cornparing thefe 
qbfervaiiopsw'jth l)!. Lieberkiihn ’s experiments, 1 anx 
inclined to believe jthe .ftru^ure iLfimilar in the hu- 
man fubjeef. But a^,p,ropofipg my arguments at pre- 
sent would not be altogether 'agreeable to' fhe defign 

of 
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of this paper, I fhall refer that fubjeA to fome future 
occafion. In the mean time, as I flatter myfelf that 
it may not be unacceptable to the learned Society, I 
have ready to lay before them a colleftion of pre- 
parations, which demonftrate not only thefe fadls re- 
lating to the •villiy but others that are mentioned in 
this and the preceding paper. Of thefe preparations 
here follows the lift. 

1. A turtle, with its lymphatic and its fan-, 
guiferous fyftems filled. 

2. A haddock, with its lymphatic and fangui-. 
ferous fyftems filled with injedtions of differ- 
ent colours. 

3.. The lymphatics on the ftomach of a cod,, 
filled with mercury j the arteries with a red,, 
and the veins with a green injeffion. 

4. The lymphatics on the ftomach of a turbot., 

5., The ladieals on the mefentery and fmali in-.. 
teftine of a cod. In this preparation the ar-- 
teries are filled with a red, and the veins with, 
a yellow injedlion, and the ladleals with mer-. 
cury 5 and, the . preparation being afterwards 
dried, the. ladleals are feen to form a curious, 
net-work of yeftels between the niufcular and 
the villous coat. 

6f. The fame in a bottle. 

*j. The ladeals on the gut of a- fkate. In this 
preparation the ladteals are filled with mer- 
' curyv .the artery witb a red, and the vein with 
a green wax., 

8, The dadteals onitheimefeptery gfnd inteQiines. 
<*-Qf a. 4 :£irhot., uln. this, preparation, the vafcular - 

netrw.ork; 
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net-work between the mufcular and villous 
coat is like wife very diftinftly Teen. 

9. The mefentei'y and a piece of the inteftine 
of a turtle ; where the ladleals are feen filled 
with mercury, not only on the mefentery, 
but on the whole external furfacc of the gut, 
forming a beautiful net-work. 

10. The fame. In this the arteries are filled 
with a red, the veins with a blue injedlion, 
and the ladleals with mercury, and the pre- 
paration being afterwards dried, the ladleals 
are feen not only on the mefentery and the 
external furface of the inteftine, but the cel- 
lular net-work between the mufcular and the 
'vilious coat is likewife diftintftly feen. 

1 1 . The fame, where the cellular net-work is 
filled all around the inteftine. 

12. Three preparations of the inteftines of a 
turbot, in which the ladleals are feen to make 
a net-work on each of the ‘uilU, 

23. Three^ more preparations from the fame 
fifh j where the lafteals are filled with iner- 
-cury, and the arteries and veins with a co- 
loured inje<ftion 5 each forming a net- work on 
the mlli, 

14. Three preparations of the gut of a turtle, 
where the ladteals on the wV/f of the internal 
coat are filled with mercury, and form a net- 
work. 

15. A piece of the gut of a goofe, in which the 
ladleals of the •villi are filled with mercury j 
the arteries with a red, and the veins with a 
yellow injeaion. In this preparation both 

the 
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the lafteals, arteries and veins are feen to 
make a net- work on many of the villi. 

1,6. A piece of the ftomach of a cod, in which 
the lymphatics are filled with mercury, and 
very minutely. They are feen to go through 
the external coats of the ftomach, dividing 
into fmaller and fmaller branches, , without 
any appearance of a net-work between the 
mufcular and the villous coat ; and as a con- 
fiderabie force was ufed in the injefting them, , 
I am inclined to believe that, the ftomach in. 
fifti has not the net- work of veffels between: 
the mufcular and the villous coat, as the in- 
teftines have 

Thefe preparations were laid before the Society on the 
fame evening this paper was read,. 


^Received 



[ 2l6 ] 


Received June 8, 

'XXX. A Utter from Mr. Lane, Apothe- 
cary^ in Alder fgate-flreet, to the ££o~ 
nourable Henry Cavendifti, F. R. S. on 
the Solubility of Iron in fjnple Water ly 
, -the Intervention of fixed AlXi 


Alderfgate-ftreef, June 5, 17694 

S I R, 

ReadNov.23,rTrt HE various impregnations of mi* 
1769. neral waters have always been very 

difficult to explain : and whoever has read the divers, 
•and often contradiftory reafonings upon the fubjedt, 
mufi: clearly perceive, that there is ftill room for dif* 
coveries in this part of natural hillory. 

You, Sir, by your accounts of fixed air, and of 
Rathbone-place water, related in the laft volume of 
Philofophical Tranfadions, have obliged the public 
with many additional lights on this branch of know- 
ledge j and, from your known accuracy, and diligent 
purfuits in raoft philofophical inquiries, the learned 
world has great reafon to hope for many other new 
and ufefal improvements. To your judgment there- 
fore, I fubmit the following experiments ; which are 
intended to Ihew, that iron, is foluble in fimple water. 
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in f i'.'ii a?;, by e-ypofirrc, rendily !oiC the property of 
ftiidiro' ?. purple- colour with aflringent vegetables, 
ba.': ujjad/ bsori attributed to fonae fubtile gas, or vo- 
iaille ac'-.t. ChymiTtry, however, does not difcover 
a!: / scbd bjlvent for iron, but wh-at h?.s greater affi- 
nity vhh alcali-es ; and by means of which, theie- 
fore, this metal will be precipitated. Hence if any 
W'ater appears, v/ith a predominant alcali, wdiich has 
alio the power of tinging with galls, and, on being 
expofed to the open air, lets fall the iron, and lofes 
that property ; may we not conclude the metal to 
have been fufpended by fame other medium ? 

This, for example, is plainly the cafe in German 
Spa water, which Dr. Brownrigg has proved to 
abound with fixed air. Your owm very curious ex- 
periments, before cited, have clearly Chewn, that 
calcarious earths may be fufpended in water by this 
principle of fixed air. And thefe have led . me to 
examine, whether iron might not be diflblved by the 
fame natural means. 

I would not, however, be fuppofed to deny, that 
iron is frequently found united with an acid. The 
fa£t is fufficiently evinced in the pyrites and vi- 
triolic earths. Nor can I doubt, but that thefe fub- 
ftances do largely contribute to the primary impreg- 
nation of waters, they being fo readily foluble in 
them. But as an alcali, or abforbent earth, is often 
found more than fufficient to faturate the acid in mi- 
neral waters ; thi« would effe<ftually difengage evetj 
VoL, LIX. ' ' F f particle 
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particle of iron diffolved by an acid, unlefs the metal 
was fupported. by fome other menftruum. 

My endeavours, therefore, to detect this folvent, 
by experiments, are what I now beg leave to lay be- 
fore you, in the order I made them. 

Experiment I. 

A wide-mouthed bottle, containing half a pint of 
diftilied water and fixty grains of fteel-filings, was 
fufpended forty-eight hours over fome diftillers me- 
lallb, in brifk fermentation j fo as to receive the fixed 
air efcaping from the fermenting liquor the furface 
of which was ten inches below the mouth of the 
bottle. Immediately after its removal, the clear water 
was decanted from the filings and ochrous fediment. 

This liquor had a brifk and ferruginous tafte, with , 
a flavour of the melalTes. An infufion of galls, or 
green tea, foon changed part of it to a colour like 
ink. The remainder, being expofed to the open air, 
prefently became turbid, threw up a party-coloured 
pellicle, and depofited a yellowifh fediment. 

The water now retained but very little power of 
tinging with galls ; and in a few days loft this pro- 
perty entirely. 


Experiment II. 

Fourteen ounces of coarfe fugar, dillblvcd in feven 
pints of water, were mixed with half a pint of yeaft, 
in a bottle capable of holding more than twice the 
above quantity. One end of st bent tube was luted 
into this veftel, fp that no air might efcape b^t through 
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the tube ; the other end was loofely Inferted two 
inches within the mouth of another large bottle, 
charged with four hundred grains of iron filings, and 
fixty ounces of diftilled water. After remaining 
twelve hours in this fituation, the fugar working 
brilkly, ati ounce phial was let down gently into the 
bottle, and filled. The water from the phial, with 
one drop of tindure of galls changed in a few mi- 
nutes to a light rofy purple. The liquor being 
fhaken, and another phial-fuii taken up foon after, 
one drop of the tindure gave a deeper colour than 
before. In an hour and half more, after being 
fhaken again, the phial-full received a ftill deeper 
purple, from the like quantity of tindure. The bottle 
continuing as before near five hours longer j when 
the quantity of fixed air from the fermenting liquor 
was'fuppofed fufficient to have faturated the water ; 
the liquor appeared very turbid on being fhaken j 
and, after {landing another hour, under the tube, to 
fettle, the whole was filtered. 

Thirty ounces of the clear liquor was poured into 
two Florence flafks, and the remainder into phials, 
which were afterwards well corked. Two of thefe 
phials had their corks dipped into melted refin, fo as 
to cover the mouths of the bottles. Two others were 
enclofed with a pafte or lute. 

Notwithftanding the above precautions to prevent 
the efcape of air, the liquors in each foon grew tur- 
bid, and by the next morning depofited yellow fe- 
diments. 

j 

* This tincture was made by infuGng half an ounce of pow- 
dered galls in eight ounces of proof fpiiit, for four days, without 
heat. 

Ffz This 
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This water had a fra art chalybeate tafte, fome- 
what refembling Spa water ; with a flight flavour of 
the fermenting liquor. 

One drop of tindture of galls gave a rofy purple 
colour to a wine-pint of this water. 

Syrup of violets turned it green 

Soap leys, or even alcaline falts, either fixed or vo- 
latile in their natural ftates, foon changed this liquor 
green, and rendered it turbid, whence a yellow fedi- 
inent enfued. 

But neither of the alcaline falts, when previoufly 
faturated with fixed air, produced any perceptible 
alteration. 

Nor did any vifible change happen on the addition 
of acids. 

The thirty ounces of water, in the flafks before 
mentioned, after being boiled twenty minutes, to ex- 
pel the air, became very turbid, and let fall fedi- 
ments. The clear liquor being decanted, the re- 
mainder was pafled through a filter, and, after dry- 
ing, the paper appeared to have gained two grains 
and a quarter^ 

This ochrous refiduum could not he again dif~ 
folved in water, by means of fixed air ; but was fo- 
luble in the vitriolic acid. The folution, diluted and 
filtered, received no colour from galls, until alcali. 
was added to faturate the redundant acid j after which, 
it flruck.a purple, as in common folutions of iron. 


^ Simple diftilled water, faturated’ with fixed air, by any- 
'means 1 ha?e tried, makes no change in fyrup of Violets : and, 
wfaea mixed with foap, docs not curdle*. 
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The liquor, decanted after boiling, neither changed 
colour with galls, nor fhewed any precipitation with 
lime-water. 

Experiment III. 

A. common quart-bottle was half filled with dif- 
tilled water, to which were added an hundred grains 
of fteel-filings. To thefe was introduced, by means 
of the ben t tube,, as much fixed air, obtained from a. 
folution of alcaline fait in the vitriolic acid, as was 
judged fufficient to fill the bottle. The whole be- 
ing then fhaken, with my hand over its mouth, the. 
bottle ftuck like a cupping-glafs. About the fame 
quantity of' air being again added,, the bottle, after, 
lhaking, had lefs adhefion than before.. On repeat- 
ing this experiment,, a third time, with frelh air, the 
adhefion was fcarcely perceptible. And after the- 
fourth trial, a fmall portion of air was obferved to if- 
fue from the bottle. The water now gave a deep^ 
colour with tindture of galls. 

This experiment was repeated with fixed air 
from different combinations. As alfo by paffing this, 
air through a veflel of pearl-afh, to arreft any acid; 
which might efcape from the etFervefcing mixtures. 
But the foiutions of iron, in all the trials, appeared to- 
be exadly fimilar, except fome trifling difference in, 
tafte and fmelL. 

E X P E R I M ,E N T IV., 

A. bottle,, with the like quantity of fteel-filings andl 
diftil led water, as in Experiment the Firif,, remainedl 

. ' iiu 
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in a room many weeks; yet although it was fre- 
quently fliaken, and had an ochrous fediment, it gave 
no colour with tindture of galls. 

Experiment V . 

A fingle grain of iron in .folution diluted with a 
pint of diftilled water, changed to a deep blue purple, 
with the tindlure of galls. Half a pint of the like 
laiixture, expofed many days in a wide-mouthed 
glafs covered ioofely with paper, let fall a flight pre- 
cipitation ; but its property of tinging with galls was 
not fenfibly diminifhed. The flime quantity being 
boiled four or five minutes, in a Florence flalk, be-, 
came turbid, and depofited a fmall portion of an 
ochrous fediment. The tindlure of galls, never- 
thelefs, gave as deep a colour to the clear liquor, as 
it would have done before boiling. 

' The foregoing experiments feem to prove, that 
iron remains quite unafFedled by pure water, but may 
eafily be diflblved in it on the addition of fixed air ; 
and that in whatfoever manner this air is generated, 
the event will appear the fame. The laft experiment 
(hews, that where iron is fufpended in water, by an 
acid, neither expofiire nor boiling will deftroy its pro- 
perty of tinging with galls ; which is the reverie of 
what we find to be the cafe with many ferruginous 
waters. Experiment the Second more particularly 
* 1 , 

* Iron-filings Were diflblved in dilated oil of vitriol to fatu- 
ration ; and, by experiment, one grain of the metal, with about 
two grains and a quarter of the acid, were found to be con- 
tained in fixty-eight grains of the folution, 

teacheSi, 



[ 223 1 

teaches that the iron, dilTolved in water by fixed air, 
is at leaft equal in quantity to what is commonly 
afcribed to moft chalybeate fprings : that this_ air by 
which the metal is held m folution, is fimilai to 
elaftic vapour, fo often mentioned by writers on thefe 
fubjeds 5 which cannot be wholly retained by the 
clofeft corking, but, gradually efey mg, fuffers the 
ochrous matter to fubfide. And that fixed ^ 
greater affinity with alcalies than with iron, becaufe 
fddition of alcaline fubftances, not ,^urated with 
fixed air, will difengage the metal, while fuch as are 
charged with this principle produce no alteration. 

Thefe conclufions feemed to account for many 
particulars relating to medicated _ fprings ; but as all 
mv trials had been made with iron m its metallic 
ftate, which is rarely found in nature, _ it was necef- 
farv to repeat them upon this mineral m the fta.e or 
ore. I proceeded, therefore, to different experiments 
upon various ores ; but did not find any of them to 
anfwer my expedation, except what is called iron 
fand ore. which feems to contain a perfect iron. 

This at firft, offered a material objection to mjT 
former inference. But, upon a little confideraPon, it 
occurred, that waters, being firft charged with pyn- 
tical matter, might afterwards have their acid neu- 
tralized with alcaline or calcarious fubftances, and the 
iron yet remain fufpended by air generated in the la- 
turatfon. And 1 was the more ready to adopt this 
opinion, as it would explain, very namrally. the ap- 
Xation of fixed air to this bufinefs of folution j 
which, I confefs, had hitherto been to me fome- 
wbat difficult to account for. It was neceffa^, 
however, to examine the truth of this theory, 
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the left of experiment, which I did in the following 
.manner. 

EsPERrivjEn'T Vi. 


To a rlrit cf diftllled ^vatcr. ir.h- 
■of iron t<:ihh'cd (;-.s in E^'perimen; 
.added forty grains of loap icys. , 
And to two ounces rd' Sirac-w 
fourteen ounces of dili-jiled Wciter, 
of iron in folution. 


• ed rdils one grain 
f tire ' were 

at'Vr, dihiicd with 
was added a grain 


In botii cafes the point cf faturation was intended. 
The two mixtures inflantly turned green, grew tur- 
bid, and let fall fediments of the fame colour. The 
liquors, being filtered, gave k,o tinge’ with £inf}:ure of 
gails. 


Experiment VII. 


A quart of water was mixed with two grains of 
Iron, as before. 

To one > moiety, three grains of fait of tartar in fb- 
lution was inftilled. It firft appeared green, foon 
changed yellow, and gave an orange-coloured pre- 
cipitate. 

To another portion two grains of powdered chalk 
being addfed, it prefently became ftraw-coloured, and 
after continuing nine hours in a well-corked phial, 
Was yet turbid, with a yellow fediment. 

The waters being both filfered, part of each 
changed to a purple, with tindfure of galls. The 
remainder bbiiig boiled, a farther precipitation en-* 
filed, and the clear liquor no longer produced any 
alteration wWi galls» 

4 " ' ■ 


This 
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This experiment being repeated with magnefia, 
and with the earth of alum, Ihewed no fenfrble dif- 
ference. 

The quantity of iron, left diflblved in the liquor, 
was found in proportion to the volume of air ge- 
nerated during the faturation. 

If the quantity of alcali or abforbent earth was in- 
fufficient to faturate the acid, part of the iron would 
remain in the water after boiling. All which were 
difcoverable'by the tindfure of -.galls. 

Experiment VIII. 

. t 

To a pint of diftilled water, being faturated with 
fixed air, and containing four grains of chalk, was 
added a grain of iron in folution j the mixture con- 
tinued pellucid. 

Another grain of difiblved iron was diluted with a ' 
like quantity of water, previoufly faturated with air . 
from a folution of pearl-alh in vitriolic acid : eight 
grains of fait of tartar, cryftallized with fixed air, and 
diffolved, were added to this mixture : a flight de- 
gree of cloudinefs enfued-, but difappeared on flhak- 
ingj after which the liquor much refembled Spa- 
water; only it tailed ftronger of the iron. The 
quantity of chalk, and alcaline fait, in this experi- 
ment, vifas more than fuificient to neutralize the 
acid. 

Both the above mixtures, on expofure, became 
turbid, threw up pellicles, depofited ferruginous fedt4 
ments, and loft their power of ftriking a purplb W|fli 
^alls. ' ■: ' ' * ' , ' i 

JoL. LIX, Gg Solhtos 
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Solutions of iron, and of its ores, in the marine and 
nitrous acids, as alfo pyrites diflolvcd in rain-water, 
were fubftituted, by turns, inftcad of the original iron 
in vitriolic acid j and they all gave a purple colour 
with tindlure of galls. 

Tlie trials were repeated witli Ume-flone, marble, 
ifland cryftal, ofleocolla, and magnefia, in lieu of 
chalk j and with volatile and mineral alcaii, replete 
with air, in the room of fait of tartar j but no mate- 
rial difference wasobferved. 

The fuccefs of thefe experiments complcatly an- 
fwered nay expectations. They fatisfied me, that any 
acid holding iron diflblved, and diluted with water, 
might not only be neutralized, but the water chargeti 
with an excefs of alcalinc or earthy matter, without 
precipitating the metal ^ and that the folvent, in thefe 
cafes, could be no other than Fixed Air. Since the 
iron remained in folution, only where this principle 
originally abounded in the water, or was afterwards 
generated in the faturation. 

Thus much being, determined, it feemed eafy to 
apply the difeovery to' the moreperfea analyzation of 
fpme waters 5., and to the re-prod uaion of others, by 
art, which fliquld en&ly refemble thofe of natural 
medicated fprings. This is a talk I fhould probaWy 
have undertaken at leifur®} had 1 not been informed, 
that pr, Watfon, junior, by whofe converfation my 
thoughts were led to thp fubjea:, is already en- 
gaged. iii % of this fort.. This gentleman 
iaw many of the foregoing experiments repeated} and, 
gs he is fifice gone to.fhe German Spa, I dare fay, his 
'ihilities and applic&tiont wi|i fufieicntly. imprqW 
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the opportunity ; I ftiall gladly, therefore, Wait the 

refult of his enquiries. 

To conclude then; It appears to me highly pro- 
bable, that fixed air is generally neceffary to the _im- 
prepnation of mineral fprings# That by the iigM 
knowledge of this principle, we may now folve moft 
difficulties that have arifen on this fubjedt i and very 
poffibly be able, hereafter, to imitate nature, m th© 
formation of medicated waters. Whether my coni 
clufions are well founded, 1 with pleafure refer to 
your candid decifion. And am. 

Sir, 

with great refped. 

Your much obliged, . 
humble fervant, 

T, Lane. 


XXXI* 


Cg a 
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Heceivcd Jane ip, 17^9. 

XXXI. Account of feveral Phg:nomma oh- 
ferved during the htgrefs of Venus into 
the Solar Dfc. By the Reverend W. 
Hirft, F,R.S. in a Letter to the Afro-^- 
nomer RojaL 


Ihncr Temple, June ra, 1769*, 

D E A R S I R, 

Read Nov. 16, ^ G R E E A B L Y to your defire, I; 

/ ^. now fend you a particular account 
of all the phaenomena I obferved during the ingrefs 
of Venus ihto the foltir dife ; but, before 1 do this, I 
look upon myfelf as obliged in gratitude to return you 
many thanks for the kind manner in which you ac- 
commodated' me with the apparatus neceffary for the 
©bfervation. The telefcope I ufed, as you well 
know,, belonged' to Mr. Dunn, and was a refleftor 
two feet in length, and. magnified 5.5 times. Ex- 
pedlingthe planet to enter the folar dife at or near 
the zenith, I* kept my eye conftantly fixed at that 
part of the Sun a confiderable time before the be- 
ginning of the tranfit... The firft' intimation which I* 
had of the near approach of the planet, was by the 
iiddihi: aWeifftnee, of a. violent corrufeation, ebulli- 

tioB,., 
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t-Ion, or agitation of the upper edge of the Sun, as in 
Tab. X. and XL fig. i. when I called out to my good 
friend, governour Vanfittart, who was fo kind to give 
himfelf the trouble of taking the time for me, and 
defired him to take care. I had not taken this pre- 
caution above five or fix feconds, when I plainly faw 
a black notch breaking in upon the Sun’s limb, and 
which feemed a portion of a much lc(s fphere 
than that of Venus, as in -fig. 2 . Inftantly I 
defired Mr. Vanfittart, by the word iVow, to mark the 
time, which was n‘* 5.7' 35''' fidereal time, by Dr.. 
Halley’s little clock, belonging to the royal obler- 
vatory. The laft-mentioned time,, allowing for the 
ncccfifaiy corredlions, and reduced to apparent time,; 
is 7'' H'' 1 1" 

As I imagined, from the inftru( 9 ;ions of Dr. Halley,, 
that the precife and accurate time of obferving the- 
internal contad is, when the thread. of light fhould, 
break in between the concave edge of the Sun and, 
the convex edge of Venus, as in fig. 6. I, waited, 
till that particular period, which was when Dr. Hal- 
ley’s dock marked 12^ 15' 45^^ fidereal time, or 
7'* 29' 1 8", apparent time, the difference being, 
i 8' 7''' of apparent time. ' ■' 

Tfjc fame phenomenon of a protuberance, which I’ 
obferved at Madras, 101761, '^t both internal contads, 
Ii obferved again at this laft tranfit : at , both times, the.r 
protuberance of the Upper edge of Venus diminiflied. 
nearly to a point before the thread of light between; 
the congave edge of the Sun, and the fconvex edge,- 

was perfe^ed, when the protuberance. infi;antane9u%. 

bbUof, .Txkhfi'.voJ.’Ln. p'irti. liybi, p..'3g6-. ' ■ • 

' Wstee 
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broke off from the upper edge of the Sun, but Ve- 
nus did not aflume its circular form till it had dc- 
feended into the folar dife, at leaft to the diftance, by 
cflrimation, from the upper edge of tlic Sun, as de- 
feribed in fig. 7. 

Although at the time of the contad'S the atmo- 
■fphcrc was Kcniai'kahly edear, yet, as the Sun dcfcciui- 
.ed towards the horizon, the atmofphcrc grew more 
and more hazey, fo that the edge of the Sun, as well 

the edge of the Planet, • began to grow more and 
more tremulous, and caufed the Planet to affume, in 
.appearance, different configurations, refcinbling Ionic- 
•times a prolate and fometimes an oblate fpheroid, till 
we loll: fight of the Sun by its being intercepted, by a 
dark cloud, or rather fog-bank. Tome time before the 
■calculated time of Sun-fet. Although thefe laft 
.phasnomena are entirely optical deceptions, owing to 
the ftate of the air at that particular time, or to ho- 
rizontal vapours, yet I beg' it may be here very care- 
fully remarked, that, at the times of the contads, the 
air, as you cmi bear me witnefs, was perfedly clear and 
favourable, fo that our obfervations were then cer- 
tain, and not fulyefted to any fallacy in vifion. The 
following circumftance is a proof of this affertion, 
Thefirft warning which I had of the near approach 
ofVcntts.'tothftSnh’s external edge'vvas, all have be- 
fore faid, by the fudden appearance of a violent cor- 
rnfeation, ebullition, or agitation of the upper edge of 
the Sun, five or fix feconds before the edge of '^nus 
broke in upon the Sw.n j where alone I obferved the 
violent agitation, the edge on each fide remaining per- 
fedly quiefeent, .as <2,^, fig. i. If this appearance 
Md been owing, to tibi<;ff^e of eur atmofphcre only. 
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tTnen would the edge of the Sun be univerfally 
fluduating or trembling; but as this was notthecafc,. 

L undalation muft be imputed to 
rtnf Imnrobablv to an atmofphere about Venus. 1 
am the^ more minute on this circumftance, becaufe 
tSi vourfelf Sir, in a late *' publication, havetakem 
notiw that when I took the obfervation of the ti an- 
fit of Venus at Madras, in the year 1761; aw 
aZi of PemmbraordujkyMe> M preeded the 
Hr ft external contaEl tm or three jeconds oj time, ami 
wis jb remarkable, that 1 was thereby qjjured the contadi 
was approaching, which happened according^. 

Upon your foregoing paragraph I muft beg leave 

to mLe the following remark, that m 

this orefent year I did not take notice of the_ lam 
phenomenon as I did of the traiftit of Venus m Jn- 
dk ioThe vear ,761 ; but I muft here again it^Tift 
upon it that fuch penumbra or dufty (hade _I then 
Saiiy faV but I do not recollefl I then faw the 
I'eaft uLulation, ebullition, or 

nened in the tranfit of this prefentyear. Yet both 
phainomcna were conducive to the fame “ 

fet“d to give me notice of the near approach of the- 
Set VCMS to the folar difc, the event; in both m- 
Cces, jUftifying the 

caufe, as I “ffav wS^fc 

than the atmofphere of Venus, i lay mget ae, 

fe I wouTd rofhl underftood to alTert here any 

■ ' ' '' ' ' ' ■' ■ thing? 



tliiiii' (1 ;g!n.ulcal, prc laving at dn.i l.n'i-.; the i.rnc 
dilUdijncc in cxprcfihn as I nnuic life of when 1 t)b- 
ihi'vcd tlic tranlit of Vonu.s in India, where I was up- 
prehetdlvt', t’wt /ft*/'..* r/M’ in Ji/hern innnjplure 
about a fj/auri at Jcii^/rJi a e as / avw uiu)' in' n'» 

garikJ its d'!i.’h'ri('{!i: yet I niuy venture to lay, that 
iny obiervarion oftlic traidit of iho prefent year iecnis 
to corroborate my adertion, in Uic account of the tran- 
fit obferved in India, in 1761 j liowcvcr, I ihall not 
here pcrcnjfitoriiy allign the cau!c, leaving fuch rc- 
raarks to be made by others. 

On my return from India, I was glad to find J was 
not particular in remarking the Grange j)h;L‘mntu:no«r 
of the oblongation of the orb of Venus at the time of 
both the internal contadls. It was with fcnfibic plea- 
fure I have fpen, in the •j- Philofophicai 'rranlli(i:l:i0n!i, 
thatifour aftronomers at Upf.il, in Sweden, as well as 
X Mr. Dunn, in England, took notice of the fame or 
iimilar circum.ftances. The appearance of this pro- 
tubfrianee or ligament, muft now be univcrfally con- 
firmed, ofpedalTy by all obfci vcrs of the tranfit of die 
prefent year, at leafi: by all fuch who have viewed 
it through tclcfcppea of fufficient magnifying powers, 
■and who have fenlc epough to believe their own eye.s', 
or:caodoiitr;^rtftt!^!toembi*ace and acknowledge coii- 
vi^tiop, - #fe?/g/'/vall pirgudicc and preconceived opi- 
nioni": ■ ■ ’ , - 

reprefents.,tho firH wc%e^ I' had of the 
approach i of,.' Venus to-lho. Stiti .8 external ; dife. ; Fig, 
2. iS'ths ^pearance of the black notch,' when ! noted 

Pidbfi Tran(,lvol*.k^jfc■|par);:i»■■|;?$.l»!.p• .i ■ . 

IW,; p, i§4v''' i,- Ir" ■' 

" ■' ' , tlm 
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the time of the firft external contad. Fig, 3. is the 
body of the planet within the folar difc, adhering to 
the Sun’s upper edge, the thread of light not yet 
formed. Fig. 4. the protuberance forming, and the 
undulation at, c, d, very violent, better feen in fig. 8. 
Fig. 5. the undulation decreafing, and the protube- 
rance forming itfelf into a point, the luminous fila- 
ments darting between the edges of the Sun and the 
planet. Fig., 6. the luminous filaments ceafe tO' 
move, and the upper edge of the planet is well de- 
fined.. Its whole- orb more opaque, but not yet di- 
vefted of its ovaf appearance,., the thread of light at; 
Ci,d, is formed 5 and at this period I' marked dowm 
the time of the internal, contad,. Fig. 7. the planet, 
is reftored to. its- circular figure. 

li fhall conclude, this account with a few* remarks li 
think itneceflary, to make on^the manner in which, 
my obfervation of the tranfit in*India, in 1761;, was,-* 
inlerted. in the Bhilofophical Tranfadions. I am. 
very, much grieved,, that the obfervations of the equal, 
altitudes and. meridional tranfits for regulating my 
timeikeeper were, altogether- omitted.. Had this not; 
been the. cafe, every otia might have, judged, of the,, 
care, and pains I, took, in that diftant part of the world, 
as well in. making feveral-of my inftruments myfelf, 
as in ufiug them when made. . What degree, of con- 
fidence was to be given, to my obfervations might be 
eafily, feen. Monfieur Pingre * would have had no 
Qocafion to lament that; I did.notvacquaint riu? ‘wor/d Jrr, 
•mbat tmnmp Lobf^med. the equal altitudes to determine' 
th either of , a. fixad or^ofibe Sun. oner- tier 

: Ehi|o,r. .Tranf. ■voU.FIV:.. 1764,. p.- 1,5^ . . ' ' i; w 

.Wi'Li., , ■ H.h, meridima', 
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ttttridian^ &c. If thefe particulars had been infertedj 
there would have been no occafion likewife to alter 
my numbers refpefting the periods of the tranfit, 
•fince every aftronoraer, from the previous obferva- 
tions, might draw his own conclufions. Obfervations 
ought not to be rejefted or ftifled becaufe they do not 
entirely fuit any adopted fyftem, or favourite parallac- 
tic angle. If I declared 1 faw an oblougation of the 
planet Venus, it ought not to be difcredited becaufe 
another did not fee it. If I gave reafons for fuggeft* 
ing that Venus had an atmolphere, but had not a fa- 
Eellite, the report fbould have been impartially ftated, 
though another fliould be of a contrary opinion. 

I jQiali beg leave to extract the following paragraph 
from my original letter from India to Lord Mac- 
clesfield, on thefubjedl of the tranfit of Venus, in the 
year 1761, which, for what good reafon I know not, 
was fupprefTed, and had not the honour of a place in 
the Philofophical Tranfadtions i but which I am the 
more defirous fhould now be inferred, as it tends to 
elucidate a matter of fadl, and to render indifputable 
an aftronomical truth, only to be eflablifhed by thofe 
who had the opportunity of feeing as I did, the entire 
pafTage of Venus over the fblar dife* The paragraph 
is as follows : 

Looking over the Philofophical Tranfadions, 
** fome time before the tranfit, I found Mr. Short 
had obferved a fmall ftar near Venus, which had 
“ the lame phafis as that planets This gave fufpicion 
“ that Venus was attended with a fatellite. A cor- 
“ roborating circumftance was added, viz, M. Caf* 
fini, in his Elements d' A/lronomie, mentions a like 
obfervation. This I regarded as a favourable 
i . — ' “.opportunity, 
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opportunity, concluding, that if Venus had a fatel- 
** lite, it muft: be feen at its tranfit over the Sun’s difc j 
** accordingly, I gave notice of this to Captain Barker, 
“ of the Company’s Artillery” (now Colonel Sir Ro- 
bert Barker), ** who took the obfervation at Pondi- 
‘r cherry, I alfo mentioned it to the Jefuits, who 
** obferved at the Great Mount, about 74. miles S, 
« 50° W. of Madras, but neither of them faw any 
“ appearance in the leaft like a fatellite. I alfo fpoke 
“ of it to Governour Pigot” (now Lord Pigot) “ and 
“ Mr. Call, who with myfelf faw not the leaft Ipeck 
“ attending that planet; whence we may now ven^* 
“ ture to affirm, STto Fisnas has not a Satellited 

I am, 

with ^eat relpedb, 

Dear Sir, 

Youraffeftionate, humble fervant,. 

W. Hicft. 


H h 2 
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XXXII. Ohfervatiom made at LeiccHer on 
the ‘Ti'anjit of Venus (mer the Sun, June 3, 
1769. the Reverend Afr. Ludlam, 

Vicar of., Norton, near Leicefler. 


iieadNox',16, f a H E telefcope, ufed for viewing the 
JL planet, was made by Mr. Dollond, 
■with a triple objedi glafs of 33^ inches focal diftance, 
and was found by experiment to magnify 54 times. 
The clock was firmly fixed j its pendulum rod was 
made of wood. The tranfit telefcope was not accu- 
rately adjufted either to the meridian or horizon, but 
the tranfits of the Sun and of tj Bootis regifiered 
helow are fufficient to fhow the rate of the going of 
the clock, and the correfponding altitudes of the 
Sun, its- error a few days before the tranfit of the 
planet i whence the neceffary redudion of the time 
then fhewn by the clock to apparent time may be 
eafily derived. 


Obfcfva* 
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Ql>fefvatio>n& for examining the clock 



TRA-NSiT 

s„ 


Day of the 

Time by the Clock 


Objed 

month. 

Firfl 

' Fahage over i 

ffbkd 

k 

1769. 

Wire. 

Meridian. 

Vv^ire 


1 

i // 

h f ft 

f if 


May 28 ; 

17 12 

1 Clouds 

IX . xS 0 

,i8 47 | 

57 Bootis 

Clouds ‘ ] 

Clouds 

‘ j; Sun 


Clouds 

59 I 

59 50 ! 

j 


>3 191 

‘X 14 ii 

t4 44 1 

Vi Bootis 

, 

3 « 

56 29 ' 

xxxix 57 17I 

58 6i 

■ ' Sun 


58 46 

S 9 %S 


June 1 

56 39 

xxni 57 aHf 

38 i 

' Sun 


58 56 

59 46 

0 54 ^ 

z 

?7 43 l 

viti 58 32 

'59 *9 

VI Bootis 


Correfponding- altitudes of - the Son, taken by re- 
fledion from water, with an Hadley’s quadrant of 
fix inches radios. . ' 


Sun^s double alL 79® 54^" May 29, 1769 



Tin 

Eatlern Az. 

le by the Ck 
Wefiern AzJ 

)ck 

Meridian 

'Umi 

» Cektir ' 

h ' : 

VIII z8 33 
30 * 7 i 
32 8 

m 27 39 

,, 23 S7l‘ 

XI 58 6 


Mean 

X* 58 . 4 % 





May ag, 1769 
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double idt. 82^ 55' 


Up, limi 

Center 

LQ^wAimh 


1 I'ime by the Clock 

Eallern Az* 

Weftern Az. 

Meridian 

h / // 

h. f ft 

h t ft 

VIII 39 0 

HI 17 8 

00 

4*^ 

40 511 

, 15 18 

4t 

42 42 f 

13 2J 

3l 

Mean 


XI 58 41 - 

Mean of both lets * ' 

XI 58 45 ’i 

Cor’' for the interv. 7 0 

7 I 

faiiage over meridian 

XI 57 56f 

jEquat. of time 


3 3 

f Clock taller than mean time 



Sun’s doable alt. 96^^ ^8' June 2, 1769 



1 ' Time by the Clock. 


1 Eallern Az. 

Weftern Az. 

Meridian 

Up * Umh 

'IX 27 50 

II 29 44 

XI 58 47 _ 

Center 

29 57 

27 41 

49 

Lo^\ iimh 

32 if 

25 36 

48! 


Mean 

h / 

XI c8 48,2 c 


Cor’' for interv. 

5 0 

5.6s 


Paiiage over meridian 

XI 58 42,6 


Equat. of time 

1 

2 28,4 


r Clock fader than mean time 

1 II 


If we fuppofe the clock to be i r" falter than 
mean time, on Jnne the feeond at noon, and to gain 
at the rate of 24. feconds in a day, then at the time of 
the tranfit of the planet k was one minute and one 
fccond flower thap apparent time. 

At vn** .6'' (according to the time fHewn by the 
clock, a fmall indenture appeared on the Sun’s limb ; 
the increafeof it at vii’^ 6' •14''', fhevyed plainly that 
it was made by tte-expe€ted pknet. ^ 
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The internal contact was firft noted at vii^ 23' 56'' 5 
at VI i’’ 24'' 8'', the divided part of the Sun's limb 
feemed wholly united. 

The edge both of the Sun and Planet were in a 
continual tremor 5 at the internal contail the Kmb of 
the Sun feemed, for feveral feconds, to be alternately 
united and again feparated by a kind of fhootings of 
the Planet. 

Thefe obfervations, reduced to apparent time, give 
the external contact at vii^^ -j’ i", the internal contadf 
at vii’' 25' 9", the duration 18' S'''. 

The folar eclipfe was obferved by the fame clock and 
telefcope. It was manifeftly begun at xvi 1 34' 26", 
according to the time fliewn by the clock. The end- 
ing was exadtiy noted at xx*' 20' 8". The Sun’s 
limb appeared very well defined all the morning. 
Thefe obfervations, reduced to folar time, make the 
beginning of the eclipfe at xviii’* 35' 21", the end at 
xx** 2i' 2", the duration 45' 41". 


Obfervations made at Leiceiier, with an Hadley's 
quadrant, of fix inches radius, for determ^ing the 
latitude of the place. 


1769 

April 27 Sun’s diameter bn quadtantal attli 
on arcli of excels 
repeated on quad* ah:h 

on arch of excefs 

Slim t>f the meridiaii altitude of the Sun*s upper 
limb, and it$ depreffion> when lefleded by 
water 

of the lower limb 

, diameter on quadrantal meb 


3« 

3S 

Sz 

3 ^ 


^^3 


iS 

1 



a 


1769 
April 29 


June » 




I 240 ] 

Snn^s diameter on arch of excefs 
repeated on qu^drantal arch 
on arch of excefs 

Merid* alt, and depreffion of Sun^s upper limb, 
reileded by water 

of the lower limb 

San’s diameter on quadrantal arch 
on arch of excefs 
repeated on quad, arch 

on arch of excefs 

Merid. alt. and depreiSon of Sun’s upper limb, 
refiefted by water 

of the lower limb 

Sun’s diameter on quad, arch ^ 

on arch of excels 
repeated on quad, arch 

on arch of excels 

Merid. alt. and deprelT. of Sun’s upper limb, re- 
fie^ed by water 

of the lower limb 


3 ^ 

33 

+ 


104 

103 


36. 

32 

33 
3a 

35 

30 


121 

120 


3^1 
33 
33 f 
30 

33 f 

30 


122 

121 






0 

f 

//» 

The latitude of Likelier, deduced from the ob- 




fervations of Ap4l is 

52. 

36 

2| 

pf April 29, 

52 

\37 

3 

of June ri. 

52 

■37 

35 

of June 15, 

52 

37 

12 

Mean ofthele four obfervations 

$2 

137 

3 

The latitude of Market Harborough? rn Lel- 
cederlhire^ from the mean of feveral accurate 




, obfervations of the Sun’s image,' 
to a dark room, by S. Boofe 


28 

1? 
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XXXni. A Letter from John Hope, M.D^ 
F. Ri S. Pt'ofejfor ef Phyfic and Bat ary 
in the Vnwerjity (^Edinburgh, William 
Watfbii, D. F. R. S, on a rare Plant 
found in the Jfc of Skye. 


S i R, 

S E N D you, incloied, a defcriptioil 
A of ^ plant, with a print of it of the 
natuml fl^e. 

It was found, September 1768, in a fmall lake in 
the ifland of Skye, by James Robertfon^, whom 
I had fent there in fearch of new or rare plants.. 
The whole of it, except the head and tdp of the 
ftalk, was under the furface of the water. Where- 
ever the water was fliallow, the bottom of the lake 
was covered with this plant, whole roots were fo 
clofely interwoven, that in Ibme places large patches 
were torn up by the agitation of the waters, or 
other violence, and feund floating on the furface, 
matted together. 

The plant, when feen without its flowering fteni, 
refembles fomewhat the Calamaria DHL Hijior^ 

• Mr. James Robertfon is an eleve of mine, and has been em- 
ployed by the commiiEoners of the annexed eftates to make a ho- 
tanical furvey of the diftant parts of Scotland. 

' , I i , ' 4^' 



[ 2+2 ] 

Mufe, 7ab, 8o. At firft fight I fancied it to be the 
fame, and that the Calamaria had not been found 
with its flowering ftem : more careful comparilbn 
convinced me they were different plants. 

Although it differs, in many circumftances, from 
the generic characters of the ’E.riocaiihny yet I am in- 
clined to think it is the Eriocaulon decangtilare^ which 
has never yet been defcribed, or properly figured. 

I have the honour of being, 

Dear Sir, 


Your mofl: obedient fervant. 


Edinburgh, lo April, 
1769, 


John Hope, 


ERIO- 
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KIliOCAULON DEC ANO-ULARE. 

Radix perennis, folida, interne alba, ex cujus 
parte iiilcriore oriuntur plurim® radlculse te- 
retes, fiinpliciffiixste, pennas paflerinse craffitu- 
dlnis, albre, fere pellucid®, per totam longi- 
tudinem dificpirnentis opacis, tranfverfis, live 
articulationibus interceptse, in centre harurii 
per totam longitudinem eft linea qnsedarn 
opaca. Extremitates defcribere non audeo, 
quia in fingulis fpcciminibus mihi oblatis, oni- 
. nes radiculae rnptie fuerunt. Sapor radicula- 
ruin primo infipidus eft, levi poftea cumacri'^ 
monid. 

Folia Radicalia, ex parte fuperiore radicis 
'oriuntur plurima, fub-erefta, limilia quod ad 
figurara externum, et liinili modo dirpollta ac 
in Agave Americana: fefqui-unciam longa, 
lata bad, margine' iutcgerrinia, fenlim attenu- 
antuf in apicem acutura, pa gin a inferiors 
convexa ; fuperiore concava, ncrvofa : et fpa- 
tia, his nervis longitudinalibus definita, iterurn 
divlduntur diffepimentis tfanfverlis, fingulis 
fingulis propriis, ut in figura. 

TpvUNCus fcapus eredtus; e centre folioruin 
oritur, vagina tenui membranacea, apice bi- 
fido, duas uncias longa, refpedlu nervorum 
et difiepimentorum foliis fimili, inclulus, fub- 
teres, fiftulis feptem in ambitu conflatus, 
fupra vaginam nudus, contortus. 

Fructificatio androgyna in capitalo ternji- 
nali, globofo, imbricato. 

I i a Calyx 
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Calyx communis, fquamis plurimis, nign’s* 
fubrotundis, concavis, membranaceis j parte 
fuperiore ciliatis •, duas funt feries fiorum foe- 
mineorum in radio. 

FLOS FOEMINEUS IN RADIO. 

Squama, ovata, nigra, fuperne ciliata ienfim 
delinens in unguem brevem, externe adftat 
fingulis flofculis. 

Cal. prop, perianthlum diphyllura, foliolis 
ovatis, concavis, nigris, fuperne ciliatis, in un- 
guem anguftam fenfim delinentibus. Not, 
cilia fquamarum funt alba. 

Corolla dipetala, petalis albis, oblongis, con- 
cavis, fenfim delinentibus in ungues, anguftos, 
apice et dorfo ciliatis, et macula nigra in me- 
dio fere laminae notatis. 

Pistil LUM germen compreUb-fubrotundum, 
ftylus brevis, ftygmata duo longa, filiformia. 

Pericarpium capfula compreffo-fubrotunda, 
nigra, bilocularis. 

Semen in fingulis loculis unicum, lasve, diflepl- 
mento affixum citrini colons, ad apicem um- 
bilicatum* 

FLORES MASCULI IN DISCO PLURES. 

. Squanw adftat fbfcqlis imfculis, ut in fcemi- 
neo flore. 

Ca*ix perjanthium dipliylluna fblioKs cunei-; 
formibus, coacaiis, 

. ' C0S.0.LLA 



Corolla monopetala infundibuliformis, ore 
bilabiato, fimbriato. 

Stamina filamenta (quatuor P’**) filiformia^ 
longitudine, corollse, vel longiora. 

Anthera; nigrae, oblongae. 


Ediase, Apr. 
1769. 


J. Hope, M. &■ Bot. P. 


• Staminum numerura definire vix aude6>» 





Flos fiiafeulug. floS fcsixiineus. 
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EXPLICATIO TABULA! XI!. 

Fig. 1. PJant® ut naturaliter crefcunt. 

Fig. 2, PJanta unica feorfmi csrhibita, lit apparu'c 
aqua inimerfa et inter luccin et oculuui vil'a, 
a Capitulum magnitiidinc andtum. 

^ Scapi fragmentum magnitudine audlum. 
c Fibrilla radicis njagnjtudine audla. 

Foliuni tranfverfe fedlum magnitudinc audio m. 

PARTES FRUCTIFIC ATIONIS. 

A Squama calycis communis. 

B Squama quas lingulis dofeulis fcemincis addat. 
C Foliola duo periunthii proprii flolcuium fm- 
mineum tegentia. 

DD Eadem foliola perianthii proprii e fitu na~ 
turali remota. 

E Pars gerrainis. 

< F Petala 

GG Eadem petala e fitu natural! remota. 

H Germen, 

I Stylus. ■ ' . 

K Stygmata. 

L Pericarpium tranfverfe fedum. 

. M Semina duo, 

I" N Squama quas fingulis flofeulis mafculls adfiat. 
O Foliola duo Perianthii proprii. 

P Petalum* 

.{ R f ^tainm apeftum ut infertlo ftaminum ap- 
j pafeat* ^ 

I S Petalum ftaminifeiiis remotis. 
iTiS^teien* 
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XXXIV. AJlronomkal Ohfervatmis made 
hy Sarpuel Holland, Efquke^ Surveyor-- 
General of hands for the Northern JDi- 
friSl of North- America ; and Others of 
his Party, Communicated hy the Af ra- 
mmer Roy ah 


Obf. of Lat.. '^/TARCH 8, 1769^ obferved by SamtaeB 
JlVjL Holland, Efquire, at liis houfe, bearing: 
fouth, 56*^ weft from Quebec, diftance from the 
caftle of St. Lewis mikSy with Bird's, 
aftronomical q^uadrant, the latitude, via. 

o t // 

Zenith angle of the Sun's upper limb 51. 4 O) 

Deduct for the Sun's fouthern decH- 1* , * 

nation } 4 3 + 3.1 

46 29 29 

Add the Sun's femi-diameter 16 9 

Ditto refradlion i 42 

North latitude by obferyation 46 47 

ObC of Long./ March ri, obferved by the fame at the 

fame place, with Dollond's renaming tefefeope^ . 
an immerfion of tN firft fatellite of Jupiter, ai: 
r^^hours^ ''an4,,’45 or 

limcr " ' ’ , '' ^ ‘ : 
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OK of Lat March 19, 1769, obfervec! by the fame at the fame 
place, with Bircl’^s aflroiiomical quadrant, the 
latitude, viz. 

O f ft 

Zenith angle of the Sun’s upper limb 46 45 a 
Dedudi for the Sun’s ibuthcra dccii* '] , , o. 

mtioa / 


Add the Sun’s femi-diamctcr 
Ditto refraction 

North latitude by obfervation 46 4 7 1 6 

Obf of Lat. Marchao, t769,obrerved bythefame,at the fame 
place, with the fame inilrument, the latitude, 


videlicet, 

O///- 

Zenith angle of the Sun’s upper limb 46 at 16 
Add the Sun’s northern declination 8 5S 
Ditto the Sun’s ft- mi -diameter 16 5§ 

Ditto th6 refradion ...... to 

Nbrth ktkudc by obfervation 46 47 19! 


N.B. Six more obfervations of the \ 
datitudehavebeen taken. The mean >46 47 ic 
refult of the whole is J 

Obf. of Long. April 3, 1 769, obferved by the fime, at the fame 
place, with JDolIond’s refradUng telefcopc, an 
immerfion of the firfi fatcllitc^of Jupiter, at 15 
'-'j , !' hott'rs, 'Id rhinhtes, and 2% feconds, mean or 
;i v, . ^ 'feqtlal tinfe» ' ' 

Oht of! Long. April 18,^ 1,7^9, ,ohfcmd by the fame, at the fame 
^ p)aco,'%hh tftd'fanio an immerfion ^ 

, 1 the. jfecqnd fiiteUue of Jupiter,- at 12 boursv 39 

titxk 

€)bf; of ■ ‘.Apri! ?’^9>9!birerved fc^y; at the fame 
’ ■ " ■ ' !‘plic^, Wjpijthe an immerfion of 

■ titd''‘fltfiS‘Tatehitfe*‘df-Ju|iiter^ 13 hours, a6 
mihiltes^ and‘'27!feconds,^ or equal tipoe. 

- Obi; 
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0 bC of tong. May :^8, 1769, obferved by the.fame,attKefame 
place, with the fame inftrument, an emerfion of: 
the firfl: fatelHte of Jupiter, at 14 hours, % mi» 
Butes, and 4o:reconds, mean or equal time. Aifo, 
obferved by the fame,, at the fame place, withi 
the fame inftrument, a fiiperior conjundlion of 
the fourth fatellite of Jupiter, at n hours, 14;. 
minutes, and 17 feconds, mean or equal timej; 
and it entirely difappeared ii hours, 24 mi*- 
nutes, and 3 feconds, mean or equal time. 
€>b£.ofi Tranf. June 3; 1769, obferved,. by thefame, at the fame* 
place, with the fame inftrument, the Tranfit of' 
Venus, as follows : at 2 hours, 28 minutes, and 
feconds, . perceived a luminous poirjt on the- 
lower part of the Sung's limb, by appearance ; 
and, in the fame place, i| feconds after ward's,, 
the firft- external contadf was formed, which 
rectified as the clock or time-piece of Graham 
was 15 feconds too faft at the- time of obferva-* 
tion (as proved by equal altitudes, of the Sun taken 
with Bird’s aftronomical quadrant, on the jft, 2d,, 
4th, and 5th itiftant) the equal or mean time of 
obferving the firft external contacft will be at 2^* 
hours, 27 minutes, and 48 feconds. Mr. St. Ger- 
main, of the feminary of Quebec, obferved the ' 
fame contadl, at the fame inftant, with Short’s a-’ 
feet refiediing tekfcbpe. Clouds, intervening,, 
prevented the obfervation of thefirft internal con— 
ta£f ’: but at 6 o’clock the Planet might^be feen' 
with the naked eye on the. Sun’s difc, through^ 
the hazinefs ofvthe atmofphere,. 

©bfr of Long. Juhe 6, 1769, obferved by the fame, at the famer 
. place, with the fame, inftrument, an emerfion of ^ 
the firft fatellite of Jupiter, at labours,. 2& mi-- 
' nates, and i% feconds, mean or equal time* . 


Qbf.'of pat#: ' January' 21‘, ' obferved by^Enfign Georger 
•’ S prOulae^^'i of ■ thb ■ jgijr ' Teghtieht of foot, ' on , 

' fouth!' point," at,;tl|e entrance;, 

;r, {3' anL- ah' 

. rcial” horijaon, the latitude, viz#.-. ^ ' 'i' : '■ ' ■ ' 



r-^ 

• 

0 

* f ^ 

't)oul>!e angle of the mcriJian 1 
' ahi,:u.k of the Sunk ctiiter J 

36 3.8 0 

Ai‘p u-enE aUUutleur the Sunk rci'ter 
I’l t'li iidiun % 

1 ll } ’) 0 

* a 41 

T I uc aUitudo uf the Sunk cctUitr 

iB 16 i'-) 


ijO 0 a 

[Sun’s zenith dift'ince , 

7 ^ 43. 


Sun’s decuncition ‘reduced to the ^ 

meridian of Gafpde’ j ^ ^ 

North latitude by obfervatlon 47 31 

(©bf* of May 9, lytiS, obferved by -the flnare, at the fame 

, place, with the fame inftrument, and an artificial 
•horizon, the latitude, videlicet^ 

' ' O f ft 

Double angle, of the Sun’s lower 1 ^ 

limb, meridian altitude j ^ ^ 


'Add for adjaflfU^ the quadrant, er- 
ixor to^, the "'light. 


*-a 

OC 

Q 

Apparent altitude of the^ lean’s i] 
lower limb j 

Add the Suii’a femi'dianaetcr 

■ 58 34- 5 

H 53 

Apparent altitude; of theSun^s ^^nter 
iptd,u6t' fdr;!R,efr'a^ # . 

58 49 58 
i 3 

True"'aItit|Hfe' 9f t,ho''.S*Jip*s center 

58 49 2 S 
90 0 0 

SuBi*s,-aietjlftt -dliftance ■» ■, , , 
r'"j^W'|l 3 ^;Sua*s de!(:liijatioi^;rc^nifed 1 

of j 

31 10 35 
[-if7 36 56 

■' 48 47' 31 

. ' . 11 ^ r 4 " ^ ^ ^ ' 1*^ A' i ^ If, « ' 

;i ObA 



ObC of lAt . 
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May 15, 1768) obfervcd by the fame, at the fame - 
place, with the fame inftrument, and an artificial . 
horizon^ the latitude, viz* 

a f ff 


Double angle .of the S’un^s upper 
limb, meridian altitude 
Siubtract for adjufting the qua- 
drant error to, the left -. 


12 1 10 - Oj 

35 - 


121 9 25 , 


Apparent altitude of the Sun's 
upper limb 

the.Sun's' femi-^diameter 

Apparent . altitude, of the Sun's 
center . 

&btra6lfor^refraSibn^ • • •, 


}, 60 34 .. 45 i.i 
15 51. 

I 60 18 5r: 

3 ^: 


Tj-uej altitude .of the Sun’s center , ’60. r8^ 4fo * 


go o o 


Sun’s zenith. diftancsi. . . • . ♦ 

Add Sun’s declinatian reduced to 1 
the meridiari^of .Gafpee J 


29 ^41 .40:^ 
i 9 ‘; 5 ^ 50 -' 


Norfii latitWe.by ’pbrecvatiQn.i 48 47 30- 

fllF«i H i fm . — .. . Ill M.1 11 ^ 

Tf:~S, .The,. e .\;fere.< j2 /mofe obfemtio-ns made of the • 
latitude, ^by tb perfop ; ; but. tbefej are 
judged fu 3 i.qent to. &ew his; manner of opera-* - 
tian>, but the ^refuit of the whole ijf make, t^e 
■^pla’cc’. ot obiecv^ofi,.48t 47^ 3 ^^! 'nonh .ktU 
^ 'tudcr^V „ , i" 

. lanpaty.'ag*'^ 17*68, to^)^erved^by the •fame 'per- - 
foft,bat''the*fame plade, with Short’s'two feet re-^- 
fl^^ling 'fekfcope, an immerfion of the fiiftifatei* 

I, , , " %i?f 1 1 inmates^ ;and 3:3 

^ , fecoildsj mean or equal 

^b£/oC M>ng*:. Mairch 15, 'i76'8;.l obferved/bjr th&'- fanw* perfon, 

" at' tlie. fame- place, with the fame in-ftruineBt, 

„ : ;; ‘ ' ^.v *of the iffl faT^lIite.of Jqpiteri’i.at '14 ^ 
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hours, 29 minutes, and 38 feconJs, equal or 
mean time, 

^'Obf. of Long. March 16, r;^8, obfervcd by the fame, at the 
fame 'place, with the fame inflrumcnt, an im-*- 
merlion of the fecond fitcllitc of Jupiter,"' at it 
hours, 7 minutes, and x6 foconds, equal or meant 
time. 

-Ob f* of Long* ‘ March 16, 1768, bbferved an immerfian of 
the third fatellite of Jupiter, at 13 hours, 38 mi- 
tiutes, and 18 feconds, equal or mean time 5 by 
the fame perfon, with the fame inftrument, at 
the fame places 

Obf. of Long- April 9, 1 768, oblerved by the fame perfon, at the 
fame place, with the fame inftrument, an emer- 
iion of the firft fatelHte of Jupiter, at 1 1 hours, 

' ‘ X9 miilutes, and 24feconds, equal or mean time* 

'Obft of* Long^ April 10, r 768,.obfcrved by thefameperfon,at the 
fame place, with the fame inftrument, an emcr- 
^ ^fion of the fecotid fatcllite of Jtfpiter, at 1 1 hours, 

38 minutes, and 45 feconds, equal or mean time* 

ObC of Long. April 25, t768,obrerved bythefameperfon,atthe 
fame place, with the fame inftrument, an einer- 
fion of the firft fatcllite of Jupiter, at . 9 hours, 
and 37 minutes, equal or mean time. 

Nfc B# This obfervatiott is thought to be as exaft as pof* 
fible, the fatellite emerging to|^lly in an inftant, 
and the clock being truly regulated by a number 
of fingle and correfponding altitudes. 

Obfi of Long. May g, 1 768, obferved by the fame perfon, at the 
fame place, with the fame inftrument, an emer- 
fion of the firft fatellite of Jupiter, at 1:3 hours, 

^ minutes, arid 47 feconds^ equal or mean time* 
dbfervfi^d by thefame perfon, at the 
' , fame piate^ 'With' f he ftmednftVument, an emer- 

fion of the. fecond fatellite of Jupiter, at 11 
Root's, 1 1 ' rilifitute% and 34 fecondsii cqUal or 

SaM«l Holland. 


xxxv» m/tf^ 
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XXXV. Ohfer>pations made on the IJland 
of Hammerfoft, for the Royal Society, 
By Jeremiah Dixon. 


A Journal of my O b s er vat i o n s at 
Hammer POST, 


1769. 
,0 May 


I! 


7 


8 


10 


At half paft id A- M* anchored in Hammerfoft- 
Bay, near the town of Hammerfoft^ on Hammer*- 
foft-“ ' 


In the aften^ooii wettt on ihorej to find a proper 
place to obferve in | but found none. 

Went on ftiore again, to find a place; and^ af- 
ter much fearch and travel, fixed uppn one : but, 
though the beft this or the adjacent illands could 
afford^ is very diflicalt of accefs'. 

fcanded the houfe and obfemtoryi 

Digging holes for fixing the clock-poftj and ftand 
for the tranlit-inftnimenti Note, the ground fa 
much froi^en and rocky^ could not fihifb them thia 


in#' 
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May loj The carpenters, this day, put up the houfc, fe- 
parate from the obfervatory ; as there was not rooiia. 
left by the carpenter at Greenwich for fixing the 
traiifit-inftruixient. 

|.i[ Finjfli'cd the digging, arid fixed up. the poft for 
the clock ; alfo put up that part of the obfervatory 
which moves round. Note, the poft for the clock., 
was 3 feet deep in the ground* 

12} Carried the inftruments on fhorc : the carpenters 
working at the obfervatory* 

•TT" *3| ’ Kixed., up the,, clock,, a||d fee it a-going*> Note,, 
The upper part of the boh of the pendulum^ 
was fet to fcratch, marked thus sl , and the index, 
to 14, It vibrated on each.fide of the perpen-. 
dicujar^i'^’30'* 

^ ~~ 14] Put up the quadrant*. It was plaqed upon the 
{land provided for it*. The ftand flood on a large 
©afitj' filled. -with waiter, 'Wery.' firirdy fix.ed in tte. 

and* the. hm. In the? bottom of the fland'., 
Slfed with, ftones. CloudyrWOatheF*. 

' Placed^ one thenBorneter without doors,, and thcv 
'othenwkhi» the obfervatory'^:, alfo placed. the barp-. 
meter in a proper place*^ 

Cloud y^ till ^ Miiy'2%'dn'tb.#eveiin^5' when I) 
.■ the Qun«., 


llay 
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T*' May 


L, lir 

Sun 

nh. 

h f 


- 9 4 

4a 

15 

,6| 

9 4 ! 

■4 

46 

33 


z— 

JO 6 

I 

II 

28 

i b' 

58 


Weff. 

Up. 

h f ff 

9 5 

j6 a6 


j Sim 

E.{^. 

Up, 

L. 

1; / II- 

' Iv t If 

2 i s4‘ 18 

'll 0 44 

59,37 

[■ ^ S 

2 Z 4 5 ' 4 - 

11 iO 

',^1 ^7 37 

U I 24 6 

2Z 50 

1 29 31' 

2-8 20 

' 34 *. 

ZQ^ 52 24 

-:'2o 5:9 10 

i s8 

'■‘I I 4 40 

3 Zf 

>i 10 7 


r'uiLU Ofi 

the q'.ia- 
duD . 


o M*iy 2I|10 12 13 10 18,53 111 T 


^ j iThefe correfpond to the above 

■ 23. 16- . JO V 

From tb <3 pbmtS'ya and in the above fets’of obferva- 
tions, I jSnd'the'ciockon'the atnOon,^ to bb 12' 53^^^ 
tob'llb'Wj and loTcs acthe rate of 2" pet da}? of fidebal tune. 

Marked a meridiart* The mark is dlffant abotxt 
miles, apd-tbatW^ about a. miles* The fituatib 4 would noc 
allow me to have marks nearer. 

Put the clock forward, to be ‘nearer the right afcenfion of 
the mid-heaven. 

This afternoon cimc bn a ^moft violent fl:orn|i of wind, 
hail, and Ihovr, whidx continued till Ttiefd'^y .evening* 


> May 


Cloudyj^ with fnovt,* &e. 

Ditto, ' Fixed the|tranfit^mftrumfenti 

rCI@u%, V' 
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1769 

H: June 1 

Sun 
Tip. limb. 

h f (1 

L. limb, 
h f ir 


53 3 ^* 
59 20 

0 0 33 f 

0 6 27 

1 12 29I 


Very haiy. 



ift wire, 

2d wire. 


h f ff 

t ff 

S June 2 r 
at noon. 1 

4 39 39 

0‘40 24 


Sun 

WcH. ' 

Point. 



1 57.40 

3d or middle 
wire. 

4ih wire. 

5th wire. 

/ rt 

f ff 

f- It 

41 10— 
43 2.7 

41 55 

42 40 


Sun’s W. limlj j 
the tranfit. 
E. limb palTed d 


Zen. dift. of the Sun^s upper limb 48° 5' 50^'. 

The pendulum oF the clock inow vibrates 1° 20' on the left hand, and 1® 
bn the right. ! ’ , 

This afternoon the Sun being pretty well defined, adjufted the.focus of th« 
lefcope to my eye, as follows. — Short eye-piece and broad. little fpecu 
I. ioth. 25tli. I aoih. 

0 19 12 to the right of 0 on the adjuftingfcale. Ditto with micrometer 0 0 

1. 20th. 

to the right, — Long eye-piece and narrow little fpeculura 0 0 7 to left of ( 

Ii 20th. 25th, 

Long eye-piece and broad little fpeculum 0 18 17 to the right.*— -TheU 
the means of 8 or 9 trials cacb.^ . 

1 , ' f 

The fpot near the Sun’s ceniet was thus defined. 


2 June 2* 

Sun 
L. limb. 

h / ff 

Weft. 

Up. limb, 

h, f ff ” 

1 

l|jp, limb, 

b / // 

L- limb. 

k f ff 

^ Point, 



55 ^ 
i i, 00 26 

II 7 2 

12 28 

-.p - - „ 
li 20 26f 

/r 25 sof 

22 21 37 
■27 3t 

32 26 , 

1 | 0 j 4 o 

. 


^ , 

P" 15’ 

•' "'21' 21 

li. 22 31— 
28 3- 
33 41 : 

' 2 il!' 53 ' 48 i^ 

: 59 23 "1 

22' 4 S'6|- 

6 9 l 
, . ” 39 : 

\ 

[ 

loint, t|[i?San| 
rbfinorftMimd 
jMeridiari’ at 
per clod.. 


^ . , V' aA i; ^ 11 ' 1 ^ ^ -1^, y* tiy 



[ 258 ] 


1^69 [I • , 

j June 2 ' Sun Weft, Sun ^ Eaft. Point* 

L. limb, Up. limb, Up, limb. L. limb, 

h / // l f ff h / // ' h ^ // 

II 37 3-1 43 5 * 5 | 2 i 32 i 21 39 3 + 1 ° 

. 42 45 49 42 37 49 44 45 [ 74 . 0 Q 

48 26 55 29 = 43 33 5 ° 25 J 


‘ wire. 3d wire, 4th wire, 

h / A/ / // t tr 


[•1641 28 43 I3I 43 59I San’seaftorfir 

nifU t« «, w. /ic * 3^1 TV},,.. „.-/i 


San’s eaft or firll limb gall'd the tnnlit at miduiVlit. 


j ^ Gnnd Sec, Vcr. 

Zen. dift. of the Sun^s upper limb 86 32' 57''. Outer arc 92 i y 


J. June 2 — - — 
}} June 3 23 9 26 

: 14 38 

23 24 20 

29 37 

3453: 


Eaft. (I 

Sun 

Weft. 

L. limb. 

L, limb. 

Up, limb. 

Ji / ff 

1 / It 

li r ft 

23 10 35 

10 n 30:: 

^ ^ ^ 

15 52! 

16 49 

10 23 171 

21 9 

22 9 


30 461 
36 3 l 

9 5 ® 20 

9 57 44 “ 

56 37 

JP 3 I 

41 20 

10 I 58! 

8 2I 

23 5 s 8 

9 26 47 

9 33 iSi 


32 12 

38 36 

0 SS 3 

37 33 

mm m <mt m m 

0 19 ss' 

9 » + 3 , 

9 8, 24 

25 24 

7 Hi 

13 49 


12 45 
,%• . 



Computing from this 
point, thft Sun pafied 
tk mendian at 4^’ 
46' a",5apculock, 


.Computing fmro this 
pWAE, tk Sun paffed 
the meridian at 4**^ 
46' 3";4g perckic, 

Tk mean 


„ ! J Htnce^fe Ucck )« n*'il3 fiSereal time, ili® 


'I'l. '*?. ■Ml 4' 
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By comparing the inftant of time 16'' 44' 3", 42 per clock the Sun paiTed the me- 
ridian under the Pole on- the 2d of June, with the inftant 16*' 44' 22"oy per clock, 

it palled the meridian mark 'per tranfit inftniment, I find it is later per tranfit, 

that is, the mark northward Hands i8'',63 too' much to the eaih Now by putting up 
another mark at the fame diftance as the fir ft, fo as to correfpond to the ieoend wire, 
and meafiiring the diftance between this and the firft mark, I find it to be 36 feet. 
This increafed in the ratio of the zen, dift. 86° 48' to rad. gives 36,0157 feet tor the 
fpace correfponding to 45'!, the time of the Suns paiiage from the fecoud to the third 
or middle wire* 

The reafon of this increafe is, that all the wires In a tranfit Inftrument, except the 
middle one, deferibe lelier circles, parallel to the middle one, which defenbes an azi- 
muth.—— Having got what fpace correfponds to 45''!, we have, by proportion, 14.76 
feet for the fpace, anfwering to i8",63, which the mark muft be moved weftward to 
beinthetrue.meridian* 


THE TRANSIT OF VENUS* 

Time p. clock 

1769 ^ ^ ^'1 

ife June 3 13 40 00 Saw the planet Venus upon the Sun about half fmmerged; 

43 CO Not totally immergedv 

5000 The planet feemed tobecompleatly upon the Sun, but no thread 
of light : this was an inftantaneous view, and through a thin 
cloud. 

The air all this time very hazy, 

19 47 00 Saw Venus upon the Sun’s limb, the ad internal contadi being paft* 
After this, all cloudy as before* ^ 


THE ECLIPSE OF THE SUN. 


Time p. clock Micrometer 


Ap. tii&e Value of microm. 


MM'/' M / 


■ , 3 h3 % Q%o 

744 2 1317 
1030 2 921 
(I3.33 2 -5 12 
22 5 4 17 21 
24 57>'^9'”- 
30 4 " I 0:14 
:33 37 I 4111 


2113 48I • 
18 -9. 
“ 54 > 3 ' 

23157 
Saja?! ■ 
35 / 9 , 

4 P 25 i; : i 

\'mh ^ ' 

L la ' 


in 51,9 ineve 
16 39,1 * Bitto 
15 2754 Ditto 
14 6,14 Ditto.,, 

3Q 22,8 Dift. of cufps 
3t> 5 a >7 Ditto 
8 13^15 Verfed fine of i 
7133,6 Ditto 


The verfed fine ofligfe’l 



clock M/crometer 


1769 

h June 3] 


3855 

\ 4 -K 3 
44' ^ 
47:2^ 

I 50 j 4 i, 

J 43 

+.5 

'3812c 


, 7' 

S\iq 

21 


18 

12 
I2| 
12 + 
3 
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Ap. time 


Value of microm# 


h 

t 

ff 

0 

/ 

ft 


49 

14,7 


7 

’■3.9 


5‘ 

$2,2 


7 

41,3 


54 

i6,8 


8 

7'9 


57 

38,3 


8 

54'2 

22 

1 

’>7 


9 

51.7 


12 

0,8 


28 

'SS’3 


»S 

5.5 


a8 

10 


48 

30 


1 

i 


V'erfed fine of light 

Ditto 

Ditto 

Ditto 

i)irto 

Difr. of cofps 
Ditto 

End of the cclipfe 


Sub. for adjuftment 

. . 1 » 1 i 

0 Jane 4 Zen. dili. of the Sun’s lower limb at noon 48*^ 23' 


'Sun’s diameter 31' 31'' 


A Table • {hewing the minutes and feconds anfwering to the divifions of the 

micrometer fcale. 


n 

f 

. ff 

Sr 

I 

6 

13 08 

2 

12 

26,16 

3 

18 

39 24' 

4 

M 

52 ' 3 ’ 

s 

3 ‘ 

05,40 


W 

0 

S' 

1 

// 

w 

Ux 

sr 

ff 

1 

0 

'8,654 

1 

0,746 

2 

0 

, 37 ’ 3 o 8 

2 

'.492 

.3 

6 

55.962 

3 

2,238 

4 

1 

14,616 

4 

2,984 

5 

10 

I 

+ 

0,540 

^ 5. 

10 

3.730 

7,460 

n 

4 

39.810 

45 

I4I90 

10 

6 

13,080 

20 

14,920 




' 2^5 

‘ 18,650' 


0 June 4 


Took rt'e of' ihe'fea from 'the obfervatoryj 'and found it to 
' ''be“ nearly a » 

Packing up the infiruments* 



Got all the inftmments on board the Emerald* 


A Table 



I ] 

A Table lliewing the Height of the A^ercury in Fahrenheit’s Thermometer, 
the Obfervatory, and without in the Shade, three Times per Day ; and the E 
of the Mercury in the Barometer once per Day, while at Hammerfoft. 



Within obfervatory. 

Without obfervatory. Barometer.- 

May 15 

Morn. 

Noon. 

32 

Even. 

Morn. 

Noon. 

32 

Even, 

27-3 

16 

3 ^ 

32 

33 

31 

33 

33 

27,69 

17 

3 ^ 

36 

32 

3 ^ 

35 

31 

27 69 

38 

34 

36 

37 

34 

37 

36 

27,00 

19 

34 

38 

39 

35 

39 

38 

27,83 

20 

40 

47 

43 

40 

43 

43 

27.80 

21 

36 

36 

30 

36 

3 ^ 

30 

27,70 

22 

38 

38 

31 

3.8 

37 

3 ^ 

27,00 

23 

3 ^ 

3 ^ 

35 

36 

3 ^ 

35 

27 j 93 

24 

36 

36 

36 

36 

3 ^ 

36 

27>74 

2S 

33 


31 

33 

34 

31 

27,60 

26 ' 

34 

36 

35 

34 

35 

35 

27,5a 

27 

33 

37 

37 

33 


37 

27,90 

28 

3 ^ 

35 

34 

33 

3 ^ 

33 

27,91 

29 

3 ^ 

39 

34 

36 

39 

33 

27>74 

30 

39 

49 

5 ^ 

36 

f 49 

55 

' 27565- 


50- 

' 50 

46 

SO 

5 Q 

46 

27 » 7 i 

June 3 

43 

43 

40 

43 

43 

40 

27,90 

2 

40 

44 

44 

40 

44 

44 

27570 

3 

41 

42 

40 

41 

42 

40 

27,60 

4 

38 

38 

3 ^ 

38 

38 

3 ^ 

27,50 


The Latitude of the Qbfervatory is, per obf, June 2, at noon 70® 38' 2'2? 

4, at noon 70° 38" 23^ 
Note, The error of the line of collimation of the quadrant did not, upon 
appear to be any thing worth notice. 

The altitudes, northward, are fo low as not to be depended upon. 

The longitude of the obfervatory is (by comparing the obfervations of the eel' 
the Sun with thofe made at Greenwich), 

hr// 


Per 


ift meafurement with the micrometer 
2d ditto 

3d dittos ' . , . , 

13th ditto 

13th ditto ' . . 

End of the. edipfe . * 


r 34 40']-Thefe obfervations 
I ,34 35^}' made befpr^ the 'J| 
I 34 ^4/ of the ecilpfe. ; 

^ 35 ‘7 > 7''befe ob^tvktions'' 
35 13 f / , after' the middle 
,3 33 10 L 


, 23” 4/ 45'' : 

Eai q ( the Royal obfervatory at Gfeehi?i^feby'';', y 7 "' ^ ' ■' j'. 
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^XVL Afironomkal Obfervations made at the North 

« <■». ^ .. ... if . In} J r'i . •* jii* * "wi.4 

By Mr. Bayley. 


Cape, for tbs Royal Society, 


[769 

Mgy .-1 


dweJimg.houfc built, and infln.- 
^1irm“e £fa^iift'thl'’Iround"Vl ’'t’“ plank „a, feta 

that it was very fleadfy and /irrn • i'^mracd with earth and ftoncs ib 

perpendicularly /hLh mel;rwafind^ aJlronomical clock truly 

J ftaking by the wind) and fet it going t»early witf fidorml ' ‘“’<1 «» 

Set up the tranfitinftrument nearly in the meridian. 

Cixanjined the line of collimation of the ouidranf i • « 


' 6 




^7 13 

20 58 

5 57 . 
42 6 
zg 16: 
26 24; 
39 -20/; 
'16 

^9 5 ‘S 

H 

37 39.' 
26 1 $ 
2'<5' 416 
33 

''rk:- j- 


h /■ r/ 

23 34 37 

6 13 30 

"o 14 31 
5 33 32 
o 38 39: 
5 16 59 ; 
o 49 17: 

' 21 ' 53 ' O- 
39 .is 


42 22 

s 48 

2 j 3 

H SJ 

48 24 : 

59 44- 
44 «9 

ip: 25 ^ 


38 59 
45, 34' 


Zi D. 


O f 

Mornins: !« , "i 

Afternoon J®‘"' ® limb { 61,30 
Morning 1 i 

Afternoon f ® tapper limb i 50,0 

Morning 1 r. . i 

I Afternoon J i^pper limb , 47,3^ very Imv 
iMorning U , , i ^ 

rSm'$ lower limb I 


Afternoon / 
, Morning 
1 Afternoon 
■Mbirniag’ ' 
Aftfef noon 


Sm*$ upper limb ) 

Sa'n’^ lower limb J 
Smh upper Hmb) 71,20 


4.1. '’t>. 54 r'-^fternoon ( nmo f 71,20 

Pf ehe uuadranr, 

and found hSfo » ' ' “ Ae clock, 

‘ 1 0 '' 2 e dlB: StA :tMnrMn,y, i 



ATterh'ofn 1 Hmb 


fS 5 'H 9 


^'Alt^rnp^j lower 'Hmli,! 

4fte2n;QQn/%?,'® limb j 

i^wer limti J 


ipg 
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Correfpojidiug Altitudes of the S U N. 


2j-«.^ 22 6 2 12 6 j Morning Sun^s upper limbi ^ 

6 28 I 12 38 i I Morning Sun’s lower limbj 9*^7 

26 At 7^ 22^ per deck, clock flopped, but by what caufe I cannot find, it not 
down. 

At9j fet it going again, as near as I could guefs, with fidereal time. 

Pendulum vibratos i°| on each fide of nothing. 

I Wound up the clock The pendulum vibrates i°| on each fide of nothing*. 

3 49 45 1^2 55 59 I ? 3 iMorning 1 wJ „nT^,^ 


49 45 22 55 59 

“ » — lo 34 52 
56 23 33 ' 2 34 

34 28 10 28 14 

23 6 16 

- - — 10 24 31 

6 40 23 12 53 

24, 4: 10' 17 52 : 

2J 49 31 

--- 9 41 12: 

49 5 ° 23 56 H 

40 47 : 9 

o 7 30 

9 23 1-3 : 

7 55 14 16 

22 48 : 9 16 26: 

o 48 p 

8 41 50 

49 19 o 56 2 

8 34 37 

1 10 46 

8133:1 
i7 14 r 24 20 

ij 23 8 6 n 

^ i 39 5-5 

; 7 41 

41 27 t 48 n 

7 42 29: 

1 13 44. 

« 7 j6 52 

14 ;l8 ' > 2' S^.3 19". 

16 18 7 7 18 

- 20 

- ^ - y Q 16 

'3056- 2 40’52> 

■39 40 . 6. 49 . 4 ^' 

•i, 2' 50 10 

- - - , 6 34 20 

■57 f 3 ' ',9 

33 3.3 6 21 31- 


upper limb 


aSoLIs^’^ “PP«r.mb 

Morning 3^5^75 lower limb 


XI 56 Afternoon 

35 upper limb 

28 24= ASoIn)®“’® 

I 7 


35^3 Aftem"oln}®“’* ’‘PP®’’ 

::: &}SunVlowerHmb^ 

Iso 

::: 

£rofnp“’-pp-‘™’^' 

::: 

SI 8 Morning 1 li„K 


JO. 24,, Afternoon 
7 'jl;,; feeing 
-f - Wl" Aft|eraoon 


, Sun’s low«ri limb j 

; SimV upi^? li^J 


: 1 2?,t 1 ^ i 

23*1415 gSaa'i Ofiei''limbl I 

id_s8 14! 5-i fr^Afseiboon f- U 

,22 II , 23 28: M . ’"•rT,,i .¥?W «’ 1 Son’s lower limb 1 ' , i 
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Correfponding Altitudes of the SUN* 



/ // 

h f ff 

/ /7 

June 9 

53 45 

23 0 0 

46 0 

46 iS 

10 40 9 ^ 

34 ^ 


40 16 

23 46 34 

* 


39 45 . 

10 3.3 27 

— - — 


- ” — 

I 28 43 

— 


— 

8 51 10 

- - - 


29 J 2 

I 36 9 

42 56 


50 40 

8 43 42 

36 54 

10 



23 28 22 

34 3 - 


— 

10 5:6 56 

“ 


28 45 

23 34 56 



0 0 

u 0 0 

— 


— 

0 50 30 

5 5 ° 


— 

9 28 43 

22 22 


59 56 , 

1 6 27 

- - 




9 21 44 ' 





I 20 57 

27 32 


- ^ 

9 7 16 

~ 


21 26 

i 28 12 

^ 


6 47 

900 


H 


I 42 4 

48 39 


- - - 

9 27 34 

21 I 


42 31 

I 49 18 

“ “ “• 


27 8 ^ 

9 20‘ 20 

- — 



298 

iS 15 


— 

9 0 28 



9 38 

2 16 58 

24 8 


0 0 

900 

- — ' - 


« ^ 

3 H ^3 J 

54 H- , 


^ { 

45 8 *. - 

35 ^ 5 ' ,, 


^5 6: 

’ 5 35 

45 48 : 


A 4 ‘^p 

7 34 16: 

23 38: 

*7. 7 b 

0 23 28 

*9 30 


'I7, tj' 

n 11 3 



23 50 

6 30 6 

;3fi' r8,'.' 


10 40 


58 26' 

j 


P 3 & n 

45 17;’’; 



•0 «©- 1,0.' H 



39 37 

0 45 5 * 

*7^ 



'K> 



'1 ■ . 

2 22 I 



9 12 22 

5 H 


22 30 

2 29 49 

[I,. '>3 


11 5*4 

9 xj ^0 

3 32 20 


Lii':* 


827 

:52 


, -3 4 ^ 50 :‘i 

>53 /' 

4 .1 57 

S* 35 ^ 

f 4 i is^ ;J 


Isau 

Afternoon j 

ISun^ 

Afternoon J 
Mornioff 1 c* > 
Afternoon ^ 
Mornmcf | o * 
Afternoon P"" * 
Morning 1 c> ^ 
Afternoon I 

AfternoSn 1®““ ® 
Mornins: I e. , 
Afternoon/ 
Moinine 1 « » 

AtteruoSn)®"” 
iMorninff 1 n > 
Afternoon 


*s upper Hmb | 

's low'er limb I 


z. 0 . 


<55-32 


jsm* 


Afternoon 
Morning 
Afternoon 
Morning 
Afternoon 
Morning 
A/ternoon 
Morning 
Afternoon 
Morning 
Afternoon 
Morning 
I Afternoon J* 
Morning 1 o , 
AfierooSn 

ISan'* 

I Sun’^ 


Sun^s 

Sun’s 

Sun’s 

San’s 

Sun’s 

Sun’s 


^57.48 


>S7’i° 


Aijyvu 

MbJpning ’ 


|Atonoon- , ^ 

il’f 

|Sun% 
Afternoon I 


fl^t^rnOou 




f4»; 



upper limb j 
lower limb 
upper limb 

>66,44 
lower limb | 

upper limb j 

>P9,26 
lower limb j 

upper limb 

lowbr limb 

upper limb 

lower limb 

J 

upper limb | 
lower limb I 
upper limb 
lower litnb 
upper limb 
lower limb 
upper limb*! 
lower Hmb 

lower limb 
Sunjs upper Iimb*| 











lower limbj 

j %■ -I't* 


, horn 



[ ] 


From the above correfponding Altitudeij the going of the Clock is determined. 



Apparent noon per Clock too flow i 

Rate of clock j 


clock, per equal al- 

for fidereui 

■with refped to 


titudes. 

time. 

fiJercal time, ! 


h r '/ 

/ /f 

ff 

May 6 

2 53 3 ko 

I 1,0 

4'4j^ 

S 

3 I 

0 52^3 

Hh i ?2 

25 

S 2S 59,2 

0 43,2 

— i ,3 

20 

3 4 ^' 43 »9 

0 49,0 


h Ji^ne 3 

4 45 5>^ 

I 13,6 

—0,5 

9 

S 9 464 

1 16,6 

-f 1^3 

10 

5 ^3 56^9 


+ 2,1 

1 1 

5 7,3 

I 13,2 

— 0,2 

15 

5 34 42,5 

l 14>0 

+ 0,07 

18 

*5 47 io>3 1 

i 14,2 



Mean rate of clock 

+0,91 


Clock flopped. 


TRANSITS taken with a Tranfit inftrument over the Meridian, on the Illand of Maggej 
or the North Cape of Europe. 

1769 

h May 20! 49' tranfit of Sun’s center at tranlit infirument, it being adjured to 

1 . i.j a 


h 3 

$ 9 


Oh' 

2 

i 


e 


meridian mark, which was put nearly in the meridian, 
apparent noon per equal altitudes. By this it appears, 
of the true meridian. 


Shifted the* meridian mark nearer to the true meridian. 

.1 Wire. 

2 Wire. 

3 'Wire. 


4 Wire. 

5 Wire. 

/ fi 

f n 

h A A/ 


, / ff 

r ff 


43 Ilf 

4 44 If 





4b 17 


47 7 i. 




5 10 53,6 



Il| 

27 8 + 

18 28 

- 

2p 2— 

58- 

59—- 

431 - 

19 53 28 + 

I 3 f 

JS 

47 8 

47 54 

10 4b 39 


49 24 i 




12 45 ii 





19— 

14 4 6- 

— 

53 i 


14 <u 

I ! — 

18 28 74- 

4 + 

of 

15 24— 

i6 iz-p 

5 17 oJ 





19 181 

20 7I- 

20 55'2 


32 46§ 

5 33 34 i 





35 53 + 

36 - 4 >i 


17 52 + 

18 39— 

4 19 2G- 

- 

20 13 + 


40 1-8' 

41 rid" 

5 4 * S 4 ± 





44 IS 

L; 

45 

■45 'S®-l ' 

33 - 4 - ' 

3 

14 4 7] 


4 55 


42 22“f 

43 II— 

17 43 59 + 





4b 17 

1 

47 5 - 1 - 

V? 54 + , 

26 14 j 

27 ti 

18 28 .7 


Ai. 

'’'1 t' 


*7 3 ^"“ 

4 so 17] 

|L_ 

'9 4 f: 


44 28— 


5 4^ 24 





47 35 “-- : 

48 23l 

i 

49 i^i 




112 45 304 




And 3^ 48' 43^ 
the meridian mark is w 


O I L. 

0 z L. 

Q 2 1>. pafTcd the men 
« Lyra?. 

(X. Aquils, 

D I L. 

Polaris S. F* 

Ar6:uras, 
x Lyrse. 

O I E* 

Q 2 L. 

© I L. : 

Q 2 L. : 

$ 2 L. 

B i 

©'■ 2 . 1 . ‘ M 

Ardurus* ' 

© I'W 
© z 
‘a- Lyr«. 

2 'Ih i 

^ ^ r^* !' clouds, i 

e ^ k, J ^ ^ ’ I 

Poi^ris S, l\ j 


Yoi. UX 
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T R A SITS compared with equal Altitudes, for finding the Error of the Meridian Mark. 



Tran fits of Run at 
tranfu infirumenC. 

Noon per equal 
altiiudcc. 

Differences, 


h f If 

h ( I' 

ft 

3 

4 45 9 u 3 

4 45 

4,2 W. 

2,5 W. 

1 1 

5 iS 9,9 

5 7^3 

kS 

5 34 43,9 

5 .34 4?'^5 

1,4 w. 

18 

5 47 13,0 

5 47 ^ 0,3 

2,7 w. 


Mean difference 2,7 Wcitl 


Hence It appears, that the sSim paffed at the trr.nfit inflrunicnt too late a'', 7 bp a mean of thefe 
ob!erv;v:,iu.is, wiJch Ihcws the mark was well of the true meridian ; which gives the azimuth 
of mark =: 50'' fouili wcuciiyt 


TRANSIT of VENUS, obferved at the NORTH CAPE. 

1769 

I? June 3 At 13'' 46' 40" per clock, or c/ 0' z”, apparent time, the Sun came out from under 
a cloud, with Venus on ic, about Jth of her diameter ; and at 14^^ 0' 41" or 
9^ 14' 1", apparent time, Venus’s outer limb feemed to be in contad with the 
Sun’s limb ; but no light of that part of the Sun’s limb could be feen, Venus be- 
inp; apparently joined to the Sun’s limb by a black ligament, which gradually di- 
minifted in breadth; and at 14'' 1' 36", or 9^ 14' 56'', the Sun’s light broke 
through it, and Venus and the Sun were to appearance perfcdl (this was certain to 
about ro or 15 feconds of time), and the black ligament contrafiled itfclf, fo that 
Venus was confiderably within the Sun’s limb, fuppofe ^Vth of her diameter. 

During thefe obferyations the air was red and hazy, and the Sun’s limb very tremu- 
lous, and the fpots in the Sun very indiEinfl:, and Venus feemed very ill defined 
when on the Sun. But a better idea will be formed of the bad appearance of Venus 
at the internal contadl, owing to the very hazy Hate of the air, from the repitfentation 
of it, plate Xm. 


Here follow fpme meafures I was able to take during the time the clouds were off the Sun. 

Time per Meafures of Meafures of 

clock. App, time, jlpiicrom. in microm. in 
inches, &c. degrees, 


Soon after the internal contadt, meafures of Venus’s diameter. 


0,1 24 

9,1 234 


0,1 23 — 
o, i 22 + 
0,1 22 
0,1 22 



Meafures of the Sun’s horizontal and vertical diameters, 
taken immediately after Venus’s diameter. 


Mean 


Horlitontal Diameter. 


4»9i 

2li 


4>9| 

23 


4^91 

n 


4«9| 



4.9i 

22 , 2 . 

i5i'37^6i 


Vertical 

Diameter, 

4,8| 12 


4,81- 10 

+.8| II 


4,8} 9 


4,8| 10,5 

30' 50", 73 


Diftren|| 
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of the Sun and Venus, 

I'Meafures of Mcafcres of 
Imicrom. in miciom. in 

Upp. time. 1 , inches, SCO. ',deg«os, fee. 


Time per 
clock* 

14 38 37I 9 5 > ’ 1 I 3^,8 

\.4 30 57 3 a °. i 9 3 ,5,3 

s* *t° s'jfci » P »“ i 

57 43 53|4 2 ^ ] 



A Table for reducing the Sc£e of I 
the micrometer to Degrees> & • 

< 5 ' 

3 i Value I 

Value. 



8 5^0 21 

10 28 ^3 30 

13 481, sg 


ii9 50,8 
[19 39»4 
19 34j^ 
49 37 .9 _ 


13 J 2 Z 3 i — — 



6 i 9795 j 
12 39 ^ 9 M 

18 59,86j 
,5 19,81 
l 3 ^ 39 ^ 7 / y 




On examination, the micro- 
fficterfeale wanted noad-.j 
jxiftment* 


Ji m: 2 


eclipse. 
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ECLIPSE of the SUN, obferved at the NORTH CAPE. 


At I*’ 48^ 4", the clouds clearing away, I faw the Sun, and the Moon had made 3 
fraali impreffion or notch in the Son’s limb ; by obferving the increafc of the 
eclipfe, 1 fnppofe it began 4, 5:, or 6 feconds fooner than I firft faw it, or at 
i*' 48"' 0" per clock, or 20** 59' 19" apparent time, nearly. 


Dilbnces of the Cufps. 


'1 .rue p c 

lock 

App. lu 

nc 

Meafures 

Reduced 1 

h f 

ft 

h ' 

n 



f 

n 

2 10 

22 

21 21 

0 

Hr 

5 

25 

29,6 

13 

19 

24 

34 

3 .S| 

9 

24 

29,0 

19 

1 

30 

IS 

4 . if 

6 

26 

21,3 

21 

3 

32 

i6 

4,2 

7 

26 

41,1 


50 

S'? 

3 

4. si 

8 

27 

38,3 

~ 27 

3 S 

38 

50 

4 > 4 | 

14 

28 

21.4 

3 X 

10 

4 i 

21 

4 ^ 5 i 

10 

28 

56.4 

34 

56 

46 

7 

4,6 

13 

29 

17.7 

36 

4 

47 

14 

4 , 6 | 

15: 

29 

38,2 

39 

II 

50 

21 

4»7 

0 

29 

4 S >8 


Mcafures of the lucid Part, near the Middle of 
the Eclipfe. 


S 43 7 

21 54 16 

1,1 ^ 

7 1.7 

44 n 

55 zo 

o,9t 22 

6 17>7 

47 

S9 

‘6,9 24 

6 0,2 

49 35 

22 0 43 

0,9 9 

S 48)4 

52 14 

3 22 

IjO| II 

6 47.3 


Uifknces of the Cuips. 


i 54 

55 

22 6 

2 

4 , 6 J 

19 

29 

41,2 

57 

1 

8 

,8 

4)7 

3 

29 

48,1 

59 

55 

11 

2 

4,6 

14 

29 

i 8)4 

3 » 

24 


30 

4,6 

10 

29 

*54 

4 

3 ^ 


37 

4,6 

7 

Z 9 

* 3 ?* 

6 

37 ' 

17 


4 » 5 i 

9 

28 

55 >^ 

8 

^3 

39 

1.8 

) 4»5 

20 

28 

45 ’*^ 

10 

34 1 

21 

38 i 

4^41 

18 

28 

24,5 

14 

57, 

22 26 

I 1 

4,3 

17 i 

z 7 

26,7 


Sun^s horizontal Diameter, mcafupjci 
dircdly after the Eclipfe ended, 

4,9^ 21 1 

4 » 9 | 

4,9| 20 

4 , 9 | 22 + 

4>9i 

Mean 4, 9-J 20,9=231' 35^,9 


By compaflng the end with Mr* 
Mafkelyne’s obfervation at Green** 
wich, the difference of meridians 
comes out 44' 6" of time, =r 
a6® 1' 50" eaft, or difference of 
longitude of my obfemtory from 
Greenwich to the eaft. From 
whence the longitude of the point 
called the North Cape is ac® 49' 
ealt of Greenwich* 


• Clouds came On, to that I faw the.Sun fto more till 3** 38^ 6'^ per clock, and it broke away 
■very clear, and continued clear to the endj which was at 3* 48' 19^' per clock, or 22** 59' 
apparent time. The air being very clear, the end feemed certain to about two feconds. 

'ThetfeleRope ufed was a refleftor of z feet focus, made by Mr. Doliond ^ and the magni* 

* Venos, and“thebeginmng:and;ci^''oftheTolareclip^^^ 




Ifyiag power ufed tiht microiit^tcr, was 50. 


Adjuftments 
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Adjuftments of the telefcope with the diiFerent eye-pieces and little fpsculums, as combined 
together when ufed. N. B. — Ihevvs that (o) on the vernier, is behind, or to the left hand of 
the firft divihon on the fcale j and + to the right hand, or before. 

Long eye-piece and fhort focus little fpeculum magnifying loo times =: — o + 1 1| on vernier. 
Long eye-piece and long focus little fpeculura with micrometer on ~ — - o -f 1 9^ on verDier® 
The eye-piece with moveable wires, and long focus little fpccu- 1 

lum, and micrometer j + 4 on vernier. 

Thefe are a mean of 10 or iz obfervations each. 

The Value of the Scale of the Objcdl Glafs Micrometer was found as follows ; 

A bafe of 120 feet was carefully meafured on level ice (which \vas covered with frozen rnowf^ 
about half an inch thick), with two 10 feet fir rods 5 and the meafure being taken four diiFerer t 
times, no one differed from any of the others fo much as -^f^th of an inch. But as the f r 
rods might not confiil of 10 feet exaflly of the fame flandard from which the micrometer fca’o 
was laid off, I therefore took fix inches between the fine points of a pair of compafTcs, from 
the micrometer fcale ; and, by repeating this meafure, found the exafl length of the fir rods in 
Bieafures of the micrometer fcale j and thence correded the length of the bale, found imme- 
diately by the rods, and reduced to the flandard of the micrometer fcale. Perpendicularly 
over the bafe, at one end, was placed the center of the divided objedl glafs, and perpendicularly 
over the bafe, at the other end, a board was placed, having its plane 2t ^ ^ ^ 

right angles with the bafe line, white paper pafted on its upper part j and 1 i t 

at the height of the center of the objeffc glafs, nearly above the horizon, K I 

was a ftrong black line drawn, as A B zz 8 inches, A g and A e being fmall 
but equal diftances from A; by bringing {edsi.ndg^) to coincide alter- ^ p 
nately with (A^s) the error of adjuftment of the micrometer fcale was • 
found ; and by feparating the glafles till (A a) and (B if) made but one ** 
line J from this reparation the value of one extent of the micrometer fcale was found, by mak- 
ing this proportion. As the length of the bafe : is to the length (AB) : : fo is 206265'^ (tlie 
number of feconds in an arch equal to the radius of a circle) to a fourth number, which will 
be the feconds of the angle meafured by that opening of the glafies, which is fliewn by the 
tnicrometer fcale 5 and other angles will be in dired proportion to the refpedive meafures 
whence the table was formed. 


ZENITH DISTANCES taken with an Aftronomical Quadrant, of one Foot 
Radius, made by Mr. Bird, at the NORTH CAPE of EUROPE. 


Bar, Then 



Inches. 
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1769 

0 May 14 

29,80 

43 

40 

20 

29,71 

45 


T? ]«ne 3 

29*93 

66 

58 

II 

29*57 

46 

42 

15 

39,66' 

41 

40 

16 

29,7c 

44 

39 

*7 

29,72 

44 

42 


29,71 

47 

48 | 

5*1 


29,70 

32 


29,70 

Sz 

5^1 


29,18 

521 

54 il 


j 

Interior arch 

Exterior 

arch 


fit / u 

0 / // 

0 U. L. on the meri(!. 

59 

35 1 26 

0 L. L. ditto 

31 io 40,0 

54 Z 12 

0 L, L. 1 

48 52 44,0 

52 0 18 

0 U. L. 

4S 20 54,0 

51 2 9 

0 L. L. 


$ 1 ' f" II' 

© U. L. 

47 33 37 * 0 '^ 

so 3 '3 

0 U.L. 


50 » i 

0 L. L. 

47 54 27, S, 

St 0 i| 

? Center 

52 13 s 64 * 

55 

0 L» Li 

47 . 50' 28^0 

5^1 0^ "4 

© U. L. , 

47'4 8kSO,o- 

ifD ' t ' 28 

Ardurus : 

50 36 8,0 

53 3 30 

© L* L. 1 on the north 

pr I 12 

0 U. L. J meridian* 

83 7 39+ 

90 3 t 

a,' Lyr® 

J2 25 18 + 

[34 2 

$ Center 

52 27 ' 0,0 

l)S 3 25 


Exterior arch 
reduced 


is* 

, 5 * 

48 

48 

48' 

[47 

47 

[47 

P 

147 

47 

:5o 

% 


58 59,:^ 
10 4S»9 
52 ,36,6 
20 4*9,8 

7 

3 ;' 40.3" 

4<>3 
54 33.8 
13* 27»4 
50 50,5 

18 42,0 
56 21 , t 
37 4^7* 
7 5 

z 6 k.4 
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From the foregoing Zenith DilUnces of the Sun, and of Arflurus, and a Lyrse, the Latitude 
of the Obfemtory is determined, as follows : 


From Latitude 

0 / it 




0 

t 

It 

14 

0 U. L. 


0 

43 ,^ 

20 

0 L» L. 

71 

I 

o,s 

3 

0 Center 

71 

0 

43>5 

SI 

0 Center 

71 

0 

39 ?^ 

15’ 

0 Center 

7 * 

0 

39*7 

17 

© CuJter 

71 

0 

40,6 


Arfturus 

7 « 

I 

0*9 


» Lyrte 

71 

0 

48,6 


Mean 

7 * 

0 

47*0 


From whence the latitude of the point of land called the North Cape 
is 71° 10' north. 


By a great many trials with a very good compaf?, of Br. Knight’s conflru£l;ion, I found the 
variation to be 6 degrees well ; and by a dipping needle, I found, by repeated trials, the dip 
of the north end of the needle to be 79 degrees. 

May 15, at 13^^ J P. M. apparent time, or f after high water, by a mean of 7 obfer- 
vations, 1 found the dip of the horizon of the Tea, from the obfervatory, tobeiz^iS'L 
Height of the barometer 29,70 inches j thermometer, without, 24'^ j thermometer, within, 
28°. And May 20, at 7'* | P. M, apparent time, or y*' 33' after high water, from a mean of 
8 obfervations, I found the dip =: 12' 25^,5 J barometer 29,70 inches j thermometer, with- 
out, 43°, and, within, 40°. Both thefe oblervacions were made on the N. N. E. point of the 
true compafs, During each of thefe obfervations the water was very fmooth, and the horizon 
clear.' 1 found it was high water, at the full and change of the Moon, at 3^44' P. M* ap- 

parent time, at the Cape j and, by a feries of obfervations, I found the water to rife 8 feet 
I inch, nearly, perpendicular at the fpring tides j and at neap tides 6 feet 8 inches, perpendi- 
cular; and the tides feemed to follow very regular, as they ought to do when not diliurbed 

by bad weather. June 8, I found the height of the obfervatory 140 feet 6 inches above 

low water mark. 


A JOURNAL of the’ Barometer and two Thermometers, during the Time I was on 
Shore in the Ifland of M A G G E RCE, or NORTH CAPE, viz, from the lE of 
May to the 21ft of June. 


Ac noon. 

Bar. Ther. 
out in 

1769 Inches ® ® 


3 29,72 19 24 
2 29,68 26 28 
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At noon. At midnight 



June 



Bar, 

Ther. 

Bar. 

Thcr. 
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ill 
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0 
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0 
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39 
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S9 
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30 

32 

12 
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30 

51 
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27 

29 

^3 
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42 

36 
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34 

fx 

14 
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43 

40 
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33 
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^5 
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37 
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28 

30 
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29 

31 
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26 

28 
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51 

42 
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39 

43 

18 
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38 

41 
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40 

40 

20 
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37 

41 
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47 
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37 

39 

22 
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41 
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36 

43 

23 
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40 
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36 
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24 
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44 
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40 

40 

25 
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52 

45 
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45 

26 

29>77 

44 

45 
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42 

27 

29,76 

48 

44 
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36 

38 

28 

29,70 

44 

36 f 

29,66 

34 


29 

29.47 

38 

33 

29,51 

38 

4 o| 

30 

29,61 

SO 

43 

29,61 

52 

50 

3 ^ 

29,61 

5 ^ 

48 
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42 

37 

I 

29,67 

41 

38 

29.72 

38 

40 

2 

29,92 

54 

5 ^ 

29,90 

48 

52 

3 

29,93 

66 

S8 
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36 | 

4 

29.79 

43 

43 

29,70 

46 

40 

5 

29.77 

61 

55 

29,69 

47 

49 

6 

29,51 

47 

43 

29 . 5 <^ 

43 

43 

7 

29.^3 

43 

47 

29,90 

42 

44 

8 
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47 

45 

29,90 

41 

40 

9 

2Qj84* 

49 

47 l 

29.74 

40 

42 

10 
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48 

. 42 
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41 

43 

n 

29^57 

46 

42 

29,58 


38 

12 

29,48 

38 

35 

29.51 

3 i| 

33 

^3 

29,56 

38 

, 34 

29,52 

35 


14 

29,53 

39 

36 

^ 9.37 

35 

35 l 


29,66 

41 

40 

29.64 



16 

29,5 ^ 

38 

38 

29,02 

38 


17 

29,72 

44 

42 

29.70 

5 ^- 

sif 

18 

29,18 

52 

S 4 l 

29.52 


46 

19 

■ 29,42 

37 

39 

29.3® 

36 

38 

20 

29,67 

36 

37 

29,49 

■32^ 

34 

21 

29.54 

36 

38 

29,60 

3^1 

33 

22 

29.46 

35 

37 





The thermometers were kcptj the 
one in the obfervaiory, and the other 
withoutj in the open air; bat always 
in the Hiade j and were always oh- 
ferved at noon and midnight, after 
the loth of May; but beiorc^ crdy 
at noon. 
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The INSTRUMENTS ufcd at tlie NORTH CAPE, by Mr. BAYLY^ 

were as follows : 


A quadrant of i foot radius, and two thermometers, made by Mr. Bird. 

A 2 feet rellctilor, with an achromatic objcftglafs micrometer, by Mr. Dollond, 

A iratifit inftrument, of 4 Ibcr, made by Mr. Bird j with an achromatic ol)jed glafs, 
by Mr. Dolloud. 

A barometer, by Mr. Ranifdon. 

An aftrononiical clock with a gridiron pendulum, a journeyman clock, and an alarum 
dock,, by Mr. Shelton. 

A dipping needle, belonging to the Royal Obfervatory, made by Mr. Graham. 


A like fet, exclufwe of a dipping needle, was ufcd by Mr. Dixon, at the illand of 
HammerfoiL 


N. B. The adjoining chart, and views of the fca-coafl and iHands, near the North Cape of 
Europe, Tab, XIV. were drawn from the joint obfervations of Meffieurs Dixon and 
Bayly. 


XXXVIL^A 
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XXXVII. An Account of an Ohfervathn 
of the Tran ft of Venus, made at Me 
Coudre near Qiiebec. In a Letter to 
the Revere7id Nevil Mafkelyne, Afrommer 
Rojal, from Mr. Thomas Wright,, De- 
puty Surveyor of the Northern DifriSi of 
America. 


Quebec, June 15, 1769. 

S I R, 

Read Nov. 16,1' WA S prevented landing at the bay 
Gafpee, as I purpofed (by blowing, 
thick weather) ; but, however, 1 had the good for- 
tune to reach the ifland of Coudre, where I landed, 
with all my apparatus, the 30th of May j and took 
up my abode at a houfe well fituated, in every reipedf, 
for my purpofe. The next morning I had a car- 
penter, who fixed my clock, very firm and perpen- 
dicular, againft a beam of the houfe. I immediately 
fet it a-going by my watch, which had not been let 
to true time for almoft: a fortnight j but, howeveTj J. 
doubt not but that the following obfervations of cor- 
refpopding altitudes will Ihew exadlly the time,., as 
‘ \ VoL. LIX., ' N n ,,,, '"aifo;' 
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alfo the regular rate of going of the clock, which I 
did not venture to adjufl, nny time being fliort. 

As it is likely I may day here fome time, and all 
next winter, I diall endeavour to make fuch obfer- 
vations as may be ufcful in further fettling the lon- 
gitude here. 

Captain Holland obferved the external contadl, 
but not the internal, being prevented by clouds. He 
has fent them to you by this opportunity. 

I am, 

Sir, 

Your mod obedient, 

humble fervant, 

Tho. Wright. 


Corre- 
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Correfponding double altitudes of the Suns lower 
limb, taken with a brafs fextant, by refiedion, from 
a faucer of oil, fo placed as not to be the leaft 
difturbed with wind. 


Thurfday, June i, on the north-wed; fide of the 
ifland of Coudre, in latitude 47° 16' 30", determined 
by feveral obfervations of two altitudes, with the in- 
terval of time fhewn by the time-piece. 


Morning, June i* Pon. a!t Afternoon. Compared feparately give 
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Friday, June 2, 


Morning# 
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The following is the above times, as fhewn by the 
clock, reduced to apparent time, by allowing a 
proportion of .57 feconds, its regular lofing in 24 
hours j as appears by the preceding and the fol- 
- lowing correfponding altitudes. 

\ f f tl h t if 

2 49 2.1 17 32zz:2 31 50 apparent time of the if!: obfervaticn. 

2 i'o ^7 S2z=zi 32 53 apparent time of the 2d obfervation. 

3 7 48 17 3111:2 50 17 ap, time of ill obf. of internal con ta£l. 

3 8 19 17 31 “2 30 48 ap- time of ad obf. of internal contad. 

The appearance of Venus at the in- 
ternal contadt, when joined by a finali 
thread to the Sun’s limb j as alfo the- 
fpots of the Sun, as obferved at the 
time of the tranfiity and two days be- 
fore. 

By means of two oblong fmoaked glafies with dif- 
ferent £hades, made to Aide in a groove fixed to my 
telefcope, tire phsenomenon appeared very diibinft 
and pleafing to the eye, notwithftanding the weather 
was a little hazy, and very much fo, near the horizon. 
The thermometer ftood at 74 degrees at the - time of 
obfervation, and' the weather was remarkably clofe 
and lultry two days before, and quite calm till an- 
hour before the tranfit happened, when it began to 
-blow very frefli. June 4, the weather continued 
much the fame, and about 9’’ 30'' in the evening, we 
- had a fliock of an earthquake, which lafted about four 
feconds, and alarmed, all the inhabitants of the ifland. 

The weather, at the time of the tranfit, was nof 
clear enough to obferve the leafl: appearauce of an as 
mofpherc round the gl^inet, fu^pofiug therq f?al|y 
had 'been -one,,. ‘ 
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12 17 oi Time of midnight as fliewn by clock 

4*9 Ec][uat* of correfponding aldmdcs 


12 17 xo| Clock too fak for apparent time of midnight 

45 II E<g[uation of time*— from appai’enc 


12 19 2 jc| Clock too faft for mean time 

20 47 Clock too falls June 2, at noon 



I 25I Clock has loH in 36 hoars 

57f Clock loll in 24 hoars by the preceding obfervations 

2$! Clock l<^ll in, 12 hours by the .prefent obfcrvatiani 
which is very near at the fame rate* 

Double altitudes, taken with a fextant, in afaucer of 
; oil, for finding the lat, of the place of obfervation. 

limb.. . Aftemeon# ' DeuK silt* 0 1* limb* 

h f ' t • 'h’ f n ' '’,0 "!’'f " ' ' 
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By the firft of the above obfervatlons with a fup- 
pofed lat. = 47"’ 1 5', being the refult of a former 
obfervation, and the Sun’s declination (correded for 
the longitude) = 22° 3 1' 5 1 " N. and half the elapfed 
43'' 5 1 "4. the latitude will be founds 
47° 16 ' 51", N. 

By the fecond obfervation, computed in the like 
manner, the latitude will be 47° 16'' 41'", N. 

The place of obfervation on the ifland of Coudre, 
by an adual furvey, bears from Quebec, N. 41° 30', 
E. by the true meridian, diftance 55 ftatute miles, 
= 52 marine} which gives D. latitude =39^ and 
Dep, 34"'= 50' D. longitude = 3' 20 " of time be- 
tween Quebec and Coudre. 

I have here mentioned every particular relative to 
the obfervation, and as it really happened, that you 
might, with greater certainty, corred any errors that 
may be found therein. 

To prove the time afcertained by correfponding 
equal altitudes, thofe altitudes taken within an hour 
of the tranfit might be worked feparately, remember- 
ing to fubtrad 3' from the Angle altitude for the er- 
ror of the quadrant. 


Remarks by the Astronomer Royal. 

H E inftruments made ufe of by Mr. Wright, 
in the foregoing obfervations, were a 2 feet re- 
fleding telefcope } a pendulum clock beating half fe-. 
conds j a brafs Hadlev’s fextant, of about m indlies 
radius, with a 
vations j and a 


magnifying giais to reaa on: me ooier- 
redangular refeivoir for holding qttipkt : 
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iilver, or any other fluul, which w flieltcred from the 
wind by two glafs fides inclined to one another, and 
ground truly plane: this lull for taking the Sun’s 
■double altitude by rcfledlion with the Hadley’s fextant. 
Ey a more accurate calculation of the times than 
hlr. Wright has iifcd, I find the equation of corre- 
iponding altitudes, for the noon of June i to be — 5'ho, 
June 2 >-4'', 5, and June 3 for midnight 
iicnce the true time of noon, by the clock, June i, 
was 12’^ 19' io",o j June 2, 12'' iS' 20'^, oj and 
June 3, midnight, 12'' 17' n",i 5 and hence the 
true time of noon, June 3, fliould be 12'* 17' 34'^!, 
and the clock is lofing 46'^ per clay on apparent 
time. Hence the apparent times of Mr. Wright’s 
4 obfcrvations will come out as follows: 

App* time, 

^ f 

-^3^ 5^5 No vifiWe iropreffion made by Venus yet, 
z 32 56 Venus had made a fmall impreffion, 

2 50 19 Venus appeared completely round to the eye, and rather de- 
tached, and joined by a ligaraciif. 

2 50 50 The rays of light appeared at the internal conta£l. 

Taking Ifle Coudre to bear N. 41° 30' Eafi: from 
(J^iebcc, diftant 55 flatute miles, as," Mr. Wright 
lays, was found by an aaual furvey j the difiance in 
geographical miles is 47,65, Therefore the place 
.of pbfervatidn is 35^ 41'’^ north of Quebec, and 
3jf: pf 46'' 32’''' difference of longitude, 

_ iiiii 3 6*" of time. 
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XXXVIII. IBiXtraEi of a Lettey from 
Mr. B. Gooch, Surgeon^ of Shottiftiam, 
near Norwich, to Mr. Jofeph Warner, 
jF. R. S. and Surgeon to Guy’s HofpitaL 
CoMjnunicated to dhe Roydl Society- by 
Mr. Warner, November i6, 1769. 

Shottifliain, Septemjber gj 

Dear Sir, 

Read Nov. i6, /k CCORDING to- your d&fire,. 

/~\ and my promife, I have fent you 
the wonderful cutitular glove, which I {hewed you,, 
when I had the pleafure of your company here. The- 
hiftory of the cafe, which, I believe, has no precedent,, 
is taken from the gentleman’s own relation of it to 
me in writing, without varying his {enle j and con- 
firmed by Mr. Swallow, a furgeon of charader at; 
Watton,* yvkofe fon, 1 know, was under your tuition. 
Mr. Swallow attended the patient many times in the.- 
fevers which produced thefe firange phaenomena„ 
with whom I took an opportunity of having a parti- 
cular converfafion relative to this, matter, that I might 
be able to fpeak with the more authenticity. Mr. 

• Swalloltf has saow one of thefe gloves inhia, pofib” 
:iJfe'gent4ethah/]^mfetf,ha£a«otla^, and feyei^l'hej'|t!? 
given to thd curious ; yet feme hftve beenj- 

LDC/' ■ ' . 00 '**., -‘.'r' 
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as to doubt the matter of fuel upon fucli evkknes 
and authority. I with ycui would get an accurate 
drawing of the glove? ami I /hall be glad to kunw^ 
at your leifure, thefcnlimcnts of tho learned, not for- 
geting your own, upon this extraordinary calc. 

lam, DEAR SIR, 

Your fincerc friend, 

as well as obliged^ 

humble fervant, 

B. Goocli* 


Hiftory of the C A s E relating to the C u t i c u l A It 

Glove. . 

M r. WILLIAM WRIGHT, of Sahani Tony 
in the county of Norfolk, attorney at law, about 
fifty yeavs of age, rather of a weak and lax conftitu- 
tioh from his youth, was firft feized about ten years 
ago with the following fingUlar kind of fever. T. he 
phyfical gentlemen he at different times 'confulted 
were at alofs to know what name of charadler to di- 
•ftihj^iih it by. It has rieturhed manjr times fince ? 
fometirnes. tvvice in a year, attended wi# the fame 
jfyniptbms and circumflances? but not^to fo great a 
. degree fince die year 1764 as before / add it has been 
'generally 'db&rved 

fniradion, in confcquenc<i of i^atching cold, to which 
'he'is very fuHedl. -d: 
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Befides the common febrile fymptoms upon the 
invafion of this difeafe, his fldn itches univerfally, 
more efpecially at the joints ; and the itching is fol- 
lowed by many little red fpots, with a fmall degree 
of fwelling : foon after his fingers become very ftift, 
hard, and painful at their ends, and at the roots of 
hig nails. In 24 hours, or thereabouts, the cuticle 
' begins to feparate from the cuth^ and, in ten or twelve 
days, this feparation is general from head to foot j 
when he has many times turned the cuticle off from 
the wrifts to the fingers ends, completely like gloves j 
and in the fame manner alfb to the ends of his toes ; 
after which his nails fhoot gradually from their roofe, 
at firft attended with exquifite pain, which abates as 
the feparation of the cuticle advances j and the haHs 
are generally thrown off by new ones in about fix 
months. 

The cuticle rifes in the palms of bis hands, and fbks 
of his feet, refembling bliflers, but has no fluid under 
it ; and when it comes off, it leaves the fubjacent fkin 
very fcnfible for a few days. Sometimes, upon catch- 
ing cold, before he has been, quite free from feverifh 
fymptoms, he has' had a fecond feparation of the cu- 
ticld from the cutis y but then it is fo thin as to appear 
only like feurf, which demonfbrates the quick re- 
newal of this part. 

The fi|;urie of one of thefe gloves is feen in 
' ' Tab. XIV, /f' ■ 


P o ^ 


XXPX; 
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iXXXfX. OhfvrvatJo mgreffhs Venens hi 
Solem 3 hh Junii, 1769, Grypliif- 

waldire, aS Andr. Maycz', Prof. Ptio-. 
Ccrtimtunicated bv Mr. John iillicot, 
F. R. P. 


Utad Now. 16^1^ E R omnem diem cadum ita inibi* 
1769. .|^^g tedtum eratj ut fere nulla hujus 

rariffimi phasnorneni fpedandi fpcs fuperellct, donee 
circa horam feptimam vefpertinam in ea cmli parte, 
quam Sol occupaverat, nubes primum rarelcere coe- 
peruntj atque poft breve temporis fpatiuto liberum 
Solis confpefitum concelteruht. Non tamen fuduin 
omnino airem, fed vaporibus adbuc repletum fuidej 
undabundos Solis margo fatis fuperquedocebat. Ufus 
fum tubo Dollondiano* egregia3 virtutis, feptem pedes 
longo, quern poftquam in earn marginis Solaris par- 
tem direxeram, a Venere in ingreflu fuo juxta cal- 
iculatm hojus rei gratia inftitutum contingendam, 
pAava hora f 35'' temporis veri, eodem fere tem- 
J^Orifi momento, quo etiam Prof, et obfervat* Reg* 
xtiiriE- -'Bin..- .per.jc^, . refr. 'I'S;!- iped. , ‘Solem in- 
tuenti Venus ingredi Vila erat, appamit mthi unda 
in margine Solis nonnihil major atque nigricantior re- 
liquis, quam difeum Veneris fuilTe paulo poft con- 
ViAus reddebar. Accuratiorem hujus ingreflus obfet- 
tationem negabat omnino athmofphserEe noftrse con- 
ditio* 



ditio. Inter “ntinuas e( magnas undaram reciprmtmes V„,„ 

ulterius prtigrcfla, Momietn valde et mntabilcm 
faaen, : alira .hnnimm ingrelt diameter horizontalfs ti^r ‘ 
vicibuft fupcrubat vcriicalem, unienqu'e Solare I'.tr. ■ 
Veaeritct Sdia c»,«e,u,.,„ magis ^“ 5 ’ 

I.m _ milu VKiaiaiur. ipfa Veneris facies, diftor/a nimium 
gniaiib, dtqut continuo omioxia flcxui, perVeliquum obfevationis 
tempiis tails crat, qualem igura adjeda exhibet. Paulo ante 
contadum intcnorem fafc.a quafi margin! Solis alligata vifa eft 
qu^ lubito folota 8 '* 22' 44" temp. ver. docebat ingiftum full 
ciqus raora lecundum hanc obfervationem; erat J' l'' 
Nulla neclatclht^ Vcnens, nec ejus athmofph®-® veftigk L 
1761 nobis tarn diftinde apparude, nifi hue referre liceSt/uS 
incitatorem motum m mgreffu difei Veneris, atque luminis intra 
margines Sobs et Veneris a reliquo diferepantiam.^ Nulius in tanta 
tatuba'tione phjcnomeni micrometri ufuscrat, «ut ftloruto hunc in 
finem tubis applicatorum. Obfervatio quidem in-fuburM tu^ur 0 
habita eft, ab obfervatono ad 2000 paffus remoto. Non foJnm 
adpenduh motum ex obfervationibus alt. Solis Eorrefp. corrednm 
tempora notata funt, fed et beneftcio foni ex fclopetis emiffi Z 
duda ad motum excelicntiffimi penduli Ellicotiani in obfervatorio 



Punda defignantloea, in gnibus 
lumen Solis fiibriifilum 
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Read November i 6 , 


XL. Ohfervation of a Solar Eclipfe the ^th 
of June, 1769, at the Obfervatory at 
Auflhorpe, near Leeds, in the County of 
York. By J. Smeaton, F. B. S. 


h f ir 

E GINNING by mean time, A. M. 6 33 i 


JD Middle - -- -- -- 726 38 

End - 20 16 

Total duration - -- -- -- 14715 

Digits eclipfed ------- 6 46 


N. B. The beginning and end of the eclipfe wer« 
obferVed by an excellent 34. feet treble obje<ft-glafs 
telefcope, conftrudled by DoIIond, with the fmalleR 
magnifier, which enlarged the diameter fomewhat 
above 80 times. As there is no defedt in quantity 
of light from the Sun, the objedt glafs was contradted 
By HU fpertureto 24. inches, and the objed was per^- 
jp^y lhaf'p f,n4^ ,, , • 

Tke quantity vyas taken by a^parallel yvire^'m^^ 
meter, upon an equatoreal apparatus, which rendered 
it very compiodiqus for the purpofe } by which the 
patt of the Sim’s dianieter, remaining uncclipfed, 
meafured at right angles to a line joiflirig the horns, 
yy^s 889 fuch parts as the Sun’s diameter, taken the 

fame 
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fame clay at in the afternoonj meafured between 
two parallels of declination, 2041. 

The latitude I have not yet got fo corredly as I ex- 
pert to do; but I do not at prefent know, whether it 
exceeds or falls fiiort of 53° 48'. . The fuppofed lon- 
gitude is G' of time weft of Greenwich ; this is de- 
duced from its pofition v/ith Wakefield, whofe lon- 
gitude is ict down in Maficclyne’s Britifli Mariner’s 
Guide, as determined from an obfervation of the 
traniit ofVenus, 1761. 

The exadt knowledge at what point of the Sun’s 
circumference to look for the beginning (which was 
communicated to me by Mr. Mafkelyne), I found of 
great ufe ; infomuch that, I believe, I faw the firft 
difcernible impreffion ; I have, however, allowed 2'^ 
for the time elapfed between the firft perception, and 
the being fure it wasihe approach of the Moon that 
affedted that part of the Sun’s limb; and which latter 
only could be noted by the clock. The firft ap- 
proach did not, however, affeift the Sun’s circum- 
ference by any thing like a penumbra or Ihade j but 
began by fome afperities of the Moon’s limb, feeming 
to thruft themfelves into that of the Sun ; and which 
appeared before any continued part of the Sun’s cir- 
cumference was cut off; or, perhaps, it might be oc- 
cafioned by the firft approach of the Moon’s limb, 
difturbing the little protuberances upon the Sun’s cir- 
cumference^ occafioned by the undulation of the air, 
and which, when rendered exceedingly diftina:, ap- 
peared almoft like the teeth of a fine faw. Tiiis 
whole appearance, to a telefcope lefs diftinfl:, would 
probably look like a penumbra or fliadow. 

VoL. LIX. O o 4 Some 
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Some time before the great fpot was im merged, 
there appeared two parts of the Moon’s circumference 
more protuberant than the reft, near the right hand 
hornj which fo remarkably interrupted the regula- 
rity of the curve, that it was taken notice of by all 
about me? and which, doubtlefs, was occafioned by 
two mountains upon the Moon’s furface, remarkably 
higher than the reft ; and I doubt not but the fame 
thing will have occurred to other obfervers. 

Mr. Smeaton was prevented, by clouds, from 
obferving the entrance of Venus upon the Sun, 
the evening before. 


END OF PART L 
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PHILOSOPHICAL 

TRANSACTIONS. 

P A R T II. 

XLI. Account of th& ‘Tran ft ^ Venus over 
the Sun’s Dljky as obfernoed at Norriton, in 
the County ^Philadelphia, and Province of 
Pennfylvania, June 3, 1769. William 
Smith, D. D. Provof of the College of 
Philadelphia ; John Lukens, Efquirey 
Eurvqyor-General of Pennlylvania ; David 
Rittenhoufe, A. M. of Norriton; and 
John Sellers, Efquire^ one of the Reprefen- 
tatives in Affembly for Che her County \ the 
Committee appointed for that Obfervationy 
by the American Philofophical Society, 
held -at for promoting ufeful 

Knowledge. Communicated to the faid 
Society i in Behalf and by DireBiony of the 
Committeey by DoBor Smith ; and to the 
Royal Society of London, by Nevil 
Malkeline, B, D. Afrondmer Royal. 

Gentlemen, 

Read Now. 23, /I MONO the vadous publlc-fpirited 
1769. defigns, that have engaged the at- 

tention of this Society fince its firft inftitution, none 
iVoL.LIX. ■ Pp' 
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Joes them more honour thao thdr carl,- roi;, , 
womt Committees, iro.n thoir own 

make as many ebPervations', in difFcreiit - 

that^rare phffiiiomenon, die tnmfit oF Vniul 

;nin s di&, as dicy had any probahilifv ofbciw^ u! 
to dca-ay tne cxpcncc of, chhev ihm tlmi"’ o . 
i'uijds or die public alliilancc thev " 

tioned live at lomc diftance from anvh o lur l”"''”' 
thererorc now, by their diredion, and in th -irhi'Tr 
to colled, and lay before you, the whole of the ’ 

nton oblcrvadons; dillingni/iii„g ho vt f 

may be neccliarv, the .virr ni- lo far as 

going back to thefirft p^eparationf ' Fofr'"’ 

loaded that the dbpendance whicli the i ^ 

will place on anyVaSv Vr 

altogether in propbftiorto thr^ ,L“r™’d7'; r “ 

S”c?Surt“;'’“r, 'ato, i . t 

«r.he 

tude and longitude of thi Vlace of obSvfti™ ' 

And I ani the more d^firAnt? k * 

points, in order to do juftice to 

of our Committee rto-^ wholb tv^? iy«enhoufe, one 

diligence is owing whatem advama^^”^'^ 
rived in theferefpeds to onr ‘"ay be dc- 

itfelf. It is fusrtsr conceited ^4a”*e f 

S: t“ 

materials dfo, ^ “m e W *“ 

examine and conclude’^ for dieC °PPp‘““'y to 
pleafure to ns that we are able “ * 

complete a fet of obferratioL i„ 

article. every material 


The 
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The great dircoiirao-eme,,^ , ■ . 

ComimttcoH inbo.ircd und^r 7^*"^ direrenf 
mmt by this Society, wa he moh^ 

n^-, cfpcciallj, ,elc4« ' 
our I lovinciai Ailhmbly foon generofitV^of 

derabJc part of this difeourfp-!! ^ '^ery confi. 

w th DoHonds micrometer k\ teiefcohes 
fubfequent bcjiefaaion of nni^ i! by their 

ereding obfervatories and 

expcnccs. It was foremen that ^ “cidental 

telefcope* added to othrnrkaf" of this 
procured m this city, be 

tocnts belonging to jhe “JP theinftru- 

V... hirg?aionomkaliT“^^^^' Ptc^rieS^ 

wfnt‘ r '‘”1" hiftrumeot^ noto'** 
wanting for the city obfervatorv ^ 0 “id be 

houfe Square, but a good ^ the State! 

e3% to Sc procured. f«»e-pxcce, which vZ 
We remained, howevcf a-u 
«ifli the Norriton obfervatorv how to fur, 
gradually vanifhed, Earlv m <?'**' r^ifficalty 
‘oott after the .iomin.Sf ,K/rP''“ '.7«? 

«"?' a letter fnm 

geotlenMn, Thomas Pe^Vr™-^ ^“““rabfe 

Pnetors of this pro,m^;“^fc’l.?”; f ^o‘ 
wouU ejtcrt outftlvcs L oC? *“<iefeai«we 

rtich oor fituatioo *■■ 

£nS; 

withanexoelteBifflicJgy 

' ■ Ph 


made 
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This gave an opportunity, which I embraced im- 
mediately, to inform Mr, Penn, that this Society 
before the receipt of his letter, had apjiointed 
two Committees for the bufinefs he ptopored j 
that the Atlembly had generoully ordered one Imn- 
dred pounds, fteriing, to purchafe one telcfcopc as 
above fet forth j but that we fliould be at a great ’lofs 
for a telefcope and micrometer, of the like coni 
ftruftion, for the Norriton obfervatory; requeftintf 
him to order a refleaorof 24. feet, with Dollond? 
miciometcr, to be got ready in London j which I 
was in hopes I fhould prevail on our College to pay 
for, and take for their own ufe, as foon as the corpo- 
ration fhould have an opportunity of meeting. It 
was not long before I had the pleafure to hear that 
Mr. f enn had ordered fuch a telefcope. which came 
to band in due time, with a moft obliging letter 
expreflmg his fatisfadion in the fpirit fhewn at Phil 
kdelphia for obferving this curious phenomenon, and 
concluding as follows : 

, r/ Captain Sparks a refledting te* 

- lefcope, with Dollond’s micrometer, exadt to your 
requeft, which I hope will come fafe to hand* 
« After making your obfervation with it, I defire 

« K College, 

« Mcflieurs Mafoa and Dixon tell me, they never 

a better than that which i formerly fent to the 
Library Gompaiiy of Philadelphia, with which a 
« good obfefvation+ raay be made, although, it hasho 
micrometer.’’——. ® 

’'^i who> was. apttdintcd by lihe Sociatv fo ‘ 

theyWerratioa|K!^ 

';'V, ^ ' . ’ ' . ' ' w« 
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We were now enabled to furnifla the Norrkon 
obfervatory, as follows : ■ 


1. A 2 '-feet Gregorian refiedor, with a DoIIond’s 
microraeter, made by Nairne, its magnifying 
powers 55, 95, 135, and 200 times. The gift of 
the honourable Thomas Penn, Efquire, to the 
College of Philadelphia. XJfed by Dodor Smith* 

2. A refrador of 42 feet, its magnifying power 
about 140. The glalfes fent to the Aflembly, 
with the large refledor, from England. Ufed 
byMr.Lukens. 

3. Mr, Rittenhoufe’s refrador, with an objed 

glafs of 36 feet focus, and a convex eye glafs of 
3 inches, magnifying about 144 times. Ufed 
by himfelf. ■ 

4. An excellent clock j a tranfit telefoope, nicely 
moving in the plane of the meridian j and a 
very accurate equal altitude inftrument, fup- 
ported, in the obfervatory, on a ftone pedeftal. 
Thefe three.; articles were alfo Mn Rittenhoufe’s 
private property^ ; and made by hinSfeifi* whdeof 
fomeMBcntion.ig; made^bebw.'' ^ 

5. An aftronomic^ quadranti 24 feet radius, made 
by Silibnj, the property of the proprietors of 

Eafb New Jerfey r titttist th® care of the right 

honourable William Earl of Stirling, furveyor- 
general of that province^ wlw kiMdfy permitted 
the hfe of-; -iti '/ ^ 
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As Mr. Rittenhoufe’s dwelling at Norrlton is 20 
miles N. W. of Philadelphia, our other engage- 
ments did not permit Mr. Lukens, or myfclf, to pay 
much attention to the ncceflary preparations; but 
we knew that we had entrufted them to a gentleman 
on the fpot, who had, joined to a complete fkill in 
mechanics, fo extenfive an aftronomical and mathe- 
matical knowledge, that thS conftrudion, ufe, and 
management of all the neceffary apparatus are per- 
fedlly familiar to him. The dull and rainy weather 
prevented our fetting out for his houfe till Thurfday, 
June I ; and we found, on our arrival there, every 
preparation fo forward, that we had little to do but 
to examine and adjuft our reljsedlive telefcopes to di- 
flinft vilion. Mr. Rittenhoufe had compleated his" 
obfefvatory, fitted up the different inftruments, and 
made a great number of obfervations, for fixing the 
latitude and longitude of the obfervatory, and afeer- 
taining the going of his time-piece. The laudable 
pains he has taken in tbefe material articles will heft 
appear from the work itfelf, which I received from 
him a few days ago, with the following very obliging 
letter ; giving me a liberty which his own accuracy, 
care, and abilities leave me no room to exercife ; and 
therefcM-e what foliows is entirely as he drew it up, viz. 

: c; ; ilTo' ,,th& Reverend 0 o£Ich:' Smith.’ 

.it. . , '.;/;■■■■ : 

The endofed ia the heft i^cponnt I can ^ve of 
th« epn^sfts, aa I obferved theiH, andl of what I 
i,|l«viiHeiTal'rlK4Ween''&e^ ■ I fhould 
.bfif 'glad'-yba; .Asm ‘(and. Ae'other 

. '4-' , J.;..."., : 'I/:, **' papers) 
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•* papers) into a fmaller compafs, as I would have 
done myfeif, if I had known how. I beg you 
“ would not copy any thing merely becaufe I have 
written it, but leave out what you think foper- 
fluous. 

** I am, with great efleem and affection. Yours, 

Norriton, July 18, 1769. « DavID RiTTENHOUSE” 


Mr. Rittenhoufe’s account of the oblervations made 
by him, at Norriton, before and after the tranfit of 
Venus, June 3, 1769 j for determining the lon- 
gitude and latitude of his obfervatory, regulating 
his clock, &c. 

“ Early in November, 1768, I be^n to ered an 
“ obfervatory, agreeable to the refolutions of the 
“ American Philofophical Society ; but, through 
various dilappoiutments from workmen and wea- 
** ther, could not complete it till die middle of 
“ April, J769. I had for ibnif dme expeded the 
** ufe of an equal altitude inftrument from Philadelt- 
“ phia 3 but finding I could not depend on having 
it, I fell to work and made one, of as fimple a 
“ conftrudion as I could contrive. It has a good 
“ telefcope of 34. feet focal length, with tvro hori- 
“ KCtotal and one vertteal wire,; m the fbciB, and is 
<c;; eaflly adjufted to a plumrnet wire, 4 feet in 
';**';'l<^‘glh, '.by two" 'fcfe^s y'one-'of which in 

■ ■ *phe' 2C«h of' tfi^' iidfeufetot 
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«' was finifhed, and put up out of doors, the obfer-* 
“ lerv^to^i’ being npt yet re^dy. 

. *■‘1 Mjd, however,- for fome weeks before this, 
with my, 36' feet ^mfradtpr, obferyed eclipfes of 
Jupiter’s firft Tatellite, in fuch a manner, tliat 
though my equal altitude inftrument was not fi- 
“ nidiedj and confequently I cguld riot fet my.time- 
“ piece to apparent noon, I fhould, notwithftand- 
ing, be gble to, tell .the true dene nf .thofq ecHpfes 
“ afterwards,, when, the inftrument flaould be fi- 
« niftied. For this purpofe, I obferved, almoft every 
« fair evening, - the time by die clock, when the 
bright ftat in , prion difappeared behind a 
*■' obftfcle, by applying my eye to a fmall fight- 
bple, rpade through a piece, of brafs, faftene-d to a 
** ftrong poft. The obfervations were as follows 


Star difap- 
'jjcared per ■' 

„ ' .clock*!, ,, ‘ 

Febr. , o 26 39 

.22 8 58\j2 

,, , *+ 8 P 57 

March - j 8 23 21 

1% 7 48 26 

”T4' ' 49 '4'!'’ 

"17 rj j.: 

^0, v7.-;|7'4.0' 


;of yft , 
iatMte, ^per clodk, 1 

' > !' * 

h K f 

14 ?4 58 
23 16 17 41 

Heacfe from the eqoal 
alcittid^ in column 35 
times of 
the tyyo above immer-' 
ifiOhs'arte * > i- 

JO 

\Ms 'r 


Fehruar^, 

16 


’ , ^,|ual altitudes ohfdtved* 


March# 


J 9 


20 


jr.-h r rr 

fx r fi 

fS s8 ;? 

2 56 , 

19 « *3 

^ « P 

f S ^6 40 

Z r§S 26 

18.59 59, 

: ^ SS 7 


Hence the 
SuA on nic« 
t^dian per 
cl^ck# 

h " / // 

u 57 37 


57 18 



'« ,tefdd 7 reygal 4 jm^,,,oqCe,itto 7 ^wnib,be'd 

;7'febjof^Jac| III i^;‘!feg.j|kt8d 

qbfdtve .equ 4 
** altitudes 
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“ altitudes of the Sun on the day prece(^ino; and fol- 
“ lowing any vifible eclipfe of the ift" fatellite. 
“ The eclipfes and other obfervatbns, during this 
“ period, were the following: 


Equal altitudes of tlie Sun. 

April 5, 1769. 
A.M. PM. 

h r ff h f f( 

8 5 22 4 

8 8 16 3 59 ^ 

Suu on me- 
ridian per 
clock, ! 

h * / // 

12 3 25 

Obferv’dim- 
merficns of 

I ft fatellite. 

April 3. 
loimcrfioD 

h t // 

14 52 40 

4th« 




8 3 43 

4 3 3: 

12 3 9 


8 6 38 

4 d 10 


10th 



loth. ' 

8 32 8 ] 



Day-lfeht ' 

8 35 6. 1 
8 36 31 J 

cloudy. 


: 16 46 20; 

i j 

nth. 


1 

8 30 2Z 

3 3* 43 



8 35 6 

3 27 ,47. 

IZ ^0 .20 


8 36 31 , 

3 26 '22 

r ( 


nth’. 


'' F ' ? ■' / 

; 

828^3 1 




8 31 SI 

cloudy. ' 

' 1'., i, 

n 14-38 

8 33 16 J 

' 


14th: 




8 25 42 

3 33,56 



Cloud 

8 30 2 - 

3 3 , 1 ' , 4 

2 29 37 

4 J;i 9 ,j 38 ,: 

i jy; -J.'i 


Equal altitudes of the Sun, 

May 4th. 

A. M. P. M. 

h f n If f ff 

8 S 15 3 44 6 

883 3 4^ 

8 9 2-3 3 39 48 

Sun cn me- 
ridian per 
clock. 

h f ff 

II 54 32 

Ohferved 
eclipfes of 
ift fatftiiitc. 

h f ff 

5th. 

8 4 II 3 44 S' 

8 6 59 3 42 4 

8 8 ,19 3 40 42 

H 54 22 

May 5 th, 
Immerfion 
n 23 45 

6th* 

8 3 8 3 45 37 
8 S 54 3 42 51 
8 7 15 



Uth, ! 

8 34 51 ' -3 17 12' 
8 36.1.3/ 49 

8 3740 3 ' 1 + 2 * 

8 39 3 31=159 

I'l' SS 54 


, iSth. 


May 14th. 

9:12 59 23928, 


Emerfioa 

z %h z 

9 *5 53 ‘ 2-3632 


9 58 20 

,7 '',' 35' 7 

i 

i 


, “ May 20, in the morning, the clock. fet up 
“ for the laft time, pretty near the meantime. It 
“ had no provilion for prevenrihjg' the Ifreghlarides 
, VoL. LIX. (i q kifing 
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“ ar-ifing from heat and cold ; nor could I find lei- 
fure to apply any contrivance of this fort. It had 
“ been made fome time before, to determine the va- 
“ rktions arifing from thofe caufes. The pendulum- 
“ rod is a flat lleel bar, with a bob weighing about 
“ twelve pounds, and vibrates in a fmall arch. It 
goes eight days, beats dead feconds, does not 
“ flop when wound up, and is kept io motion by a 
*' weight of five pounds. 

“ The ill •ftate of my health would not permit 
me to fit up at nights, to take equal altitudes 
“ of the fiars. I was. therefore obliged to content 
myfelf with thofe of the Sun only. I had,. 
" fome time before this, viz. May 12', got a te- 
lefoope fixed in the meridian,.-on an axis with 
“ fine fieel points 3 fo that the hair in its focus 
** could move in no other diredlion than along 
the meridian. I let up two marks, north and' 
** fouth, about 60 rods diftant each, to which it 
“ can readily be adjufted, in a horizontal pofition,. 
“ by a ferewj as it can likewife by ailother ferew in 
** a vertical pofition. The two marks were Ihifted 
" frorai day to day, until they were found within le&. 
« than one fecond of time of the true meridian* , 

“ May ao, I likewife put wires,, inffiead of hairs,, 
in th^ Mefpope of the. equal altitude inftrument t 
ard :the^obfo^ taken both j 

“ witht i4 aitd wi& the irteridian or trdnfit telefcppe,. 

made.:,. ' 
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Mav 


M. B. As the' 
Sun feems to 
Jefcend, be'a 
ing inverted 
ill the tcie- 
fcope, his up. 
limb is fet 
Idownascom- 


23 


E<H!al altitudes cf lie Son, 


0 ’sop, limb 
It I ft hair J 
at 2d hair S 
0’s 1. liaibl 
it I ft hair 
D°at 2d hair 


A, ll 

! 'll 

2 p 

4 

5 


P.M 

h f >l 

3 51 38 : 

3 5° - 8 

3 4^ 45 
3 47 H 


Bence theSui 
Ion merittian. 


h f ff 


£I 56 33 


8 I I 3 52 II 


Clouds 


3 50 30 
3 49 27 

■348 7 


ling to the up' 
Iperhair ftrft- 
chougli they 
[might ^3 pro- 
perly be call- 
ed ift and 2 d 
as upper and 
hairs 


0 4 

1 24 

2 47 
4 « 


3 53 3® 

3 52 16 
3 50 S3 


OHfprved eflipfts 
if Jupitej’s f-loi- 


h f ff 
Emerfions. 


II 30 


I ft Satellite. 
Em. 11 51 46 


i> S6 45 


pQbrctnliorU v'lh the oetidian 

leltftope. 


0’s weftfi'nllmbatl , 
Mijian j"5S'6 
0h eaftern iimbat’! 
ditto 


0’s weftern limb 1^5523! 

0’s eaftern ditto. _ u 3-7 5711 56 30 
J ’s center on merid, x 18 39! 


0’s vveftern limb 115539! 

Eaftern ditto u 53 


'fen e the 
vin’s center 
n meriaiaa. 


II 56 23 


ti iS 46 


^4 


iOfs eatem liinb n 58 d 
j-PaJ6ge of o’s'l 
femi-diwetef j ° * 'i 


II 56 52 


J*saBterotime-\ 

, ridianhair j ' * 4] 




7,59, 45 3 54,-57J 
8 0 35 3 a m 
'8 1,5.8 j 52 I 
8 3 18 3 50541 


? 


1 57 i 


II 55 5^] 

Eaftern ditto xi 58 


1157 


7 5^ 54 35534 , 


,26 / 


? ,is'5?‘jSU5{ 


■ it' ; 


” s4 4 


Oa « 


ri io| ,; 


L O' 


Equal altitudes of the Sun. 

A.M. P.M. 

t ' " h ' if/ 

1 

WncetheSu 
on meridian. 

h f ff 

Obferved eclipfcsa 
Jupiter’s fatellitcs 

Emeifjons, 

h / ft 

^ Obfervations with the meridian 
telefcope, 

li f fi 

G’s wedern limb n ^6 t: 

Eaftern ditto ir 25 

Hence the Sun’s 

center on me- 
ridian, 

h t t( 

“ 57 ' 9 l 

0 



D ’s eafl: limb on 1 
meridian, 


0’s up. limbi ,1 

at iflhair y SI ^9 3 4^1 

j Ditto at 2d hair 7 58 49 3 ry 3c 

0’s L limb 1 Q , - 

atifthair j« o n 3 56 8 

Ditto at ad hair 8 t 31 3 34 40 

”58 5 i 


0’s weft limb on! . 

meridian )" 5 ^S 8 

-hPaftageof femf j . 

diameter j 0 1 b 

It 58 6 

Pat linaller wires in the leleicope. 
Hence thedifierence inthe intervals 
7 9 4 0 

7 jS 29 8 58 47 

7 59 53 3 57 22 

8 I 13 3 56 3 

u 58 34 


0’s weftern limb ii 57 a6 

Eaftern ditto 11 59 41 

" 5 33 l 

Tranfic Day. 

^ Equal altitudes were not taken this 
day, as the Mrumeut waste beother- 
wife employed in the afternoon. 


j 

O’s wefternlimb ii 57*41 
Eaten ditto ii 59 ^7 

;II 58 49 

4 I iS 

r 7 58 >«> 3 59 59 

75934 35835 

, 8 053 337 ij 

<i 59 '1 


O’s wefternlimb 1157^4 
Eaftern ditto u 0 10 

tl 39 2 

7 5643 ,i,,iio 

■ ' ■ ' ' 7 58' 8; . 47 ,,t( 3o 

, 7 '59 * 7 : " 159 ' 7 

8 047 3,5743 

71,59 ’ 3 i 


i i ' ' 


12 

‘ * 3 '4S' 51 

M. 59 26 

iy.;,;.. ■■ 

ill Satellite. L, . ' 

Em, 10 II 2®, n 58 18 
; I ; Ealternditto 12 033 

” 59 25J 

• : 7 57 i 5 V, 4 ,M 3 

7 59 2 ® 4 'O' t 

- iiN’ 

U 59 36 

■i 

ad fete|lite. ' weten Imb' ’■ h rg 27I 
».j8 23;42 ;J, :'^afen w 0 44 

■' 1 , ' ,;3 21 53I 

J 

” 59 ! 35 | 

i' 

’^Yerved 
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Cbfened e(]wl Altitudes of the Sun, 

AM P.M. 

h / // h f ff 

3 0’siip,_linibl -5 ,, , , 

at ill hair j M ‘7 + 3 - 

Ditto at 2^ hair 7 ^7 48 4 ' i' 5: 

0’s 1. liiBb] f 

It III hair J 7 59 4 

Ditto at 2d hair 8 0 32 3 39 7 

''■fence the Sun 
>n meridian. 

h f n 

II 59 48 

Ohferved eclipfesof 
jupiter’s fatellitts 

h / n 

Obfen'ations with the meridian 
telekope, 

h / // 

O’s wefl limbi « 

onmerid. l“5S4o 

E. limb ditto it 0 37 

Hence the Sun's 
center on me- 
ridian. 

h / n 

n 394SI 

7 56 ij 4 4 1 

7 57 4* 4 M' 

7 59 12 4 I 17 

8 0 32 3 ^9 7 

12 0 9| 




2 

' 



o’s weft limb n 59 29 

Eaft ditto 12 I 45 

!2 0 37 

7 59 13 4 2 3c 

8 0 33 4 I n 

t2 0 30 

ift ihtellite. 
Em. 12 5 59 

O's weft limb 115942 

Eaft ditto 12 I ^9 

12 0 50I 

4 



0's weft limb n 59 57 
Eaft ditto 1 2 2 13 

12 I 

7 56 52 4 6 16 
A . 7 4 4 57 

7 59 36 4 3 35 

8 0 56 4 2 12 

12 I 54 


0's weft Ibb 12 0 26 

Ealb ditto n 2 42 

U’s center on] - 

nierid. j 9 M 

iz I 54 

? 

i 

i 


0’s weft limb 
-f-Paffage offe-' 
midiametsr 

Tl’s center on' 
meridiaa 

IZ 0 36 

I 08,8 

12 I 44f 
Thermo - 1 ^ 
meter at j 

9 15®' 

9 , ^ ' 



0’s weft limb 
•f Pafage offe-’ 
mi-diameter _ 

lf*s 'Center' oft^ 
m^rilian' ' ' ^ 

12 0 56 
> 1 ,oSJ 

i 

ii'i" 2 4* 
Therm: jf 

••■8 53 24 




0’s weft limb u i 17 

12' ,3 25!'' 
Tkrin.' ^5^ 
Obferfli'' 



June 

OI)iavtd qt:al aliiEudw of ilie Sun. 

A. M, P. M. 

h / // h / // 

Icnccilie Smi 
3 n meiU an. 

Onmci! cclipftsc 
jupitev’s idutllitit. 

Obfemtlons with the mendian 
tdefcope, 

h f u 

O’sweilliml) 12 i 28 

TM ditto u 34^ 

■cii'ctlic StiJi’j 
on n\i^ 

I'ldiaii, 

11 f n 

12 2 g)l 
nieim.5141 

-^3 




O’swdllimb 13 1 

Eadditto 13 3 

'47 

1 iierm. 73 “t: 

24 




0 'svyeil jiiTib j2 149 

Eailditto 12 4 5 

- 57 

riierii). Szf 

25 



3d fatcllite ou 
)i’ the Ikdovv, 
on applying tlit 
eye at 8^ a' 

39" 

O’swefllimb 12 i 57 

EaU ditto* 12 4 14. 

3 5 f 

ikmi, 80 ^ 

lb 

, 



O’s wed limb 12 2 6 

Had ditto 12 4 23 

3 )’seadlimbonl . 

add. |' 8'3 52 

12 3 Uf 

Therm, Sf 





0’s wed limb 12 2 14 

Ead ditto 12 451 


57 




5 ’s ead limb] 
onmerid, ^ ^9 

l|.’s center on] « . ' 

add. ) ® 

t 2 S 2 Z| 

rherm. 88 “ 

aS 

Up. limbi 

at ilkir J 7 59 4 7 45 

Dittoatadkir 8 0 ai ' 4,"6 a? 
0’s Limbi , ^ ‘ ^ ^ 

■julUair J ^ ^ 55 4^^5'0 
Ditto,a£ad kir 8 > 


4 

0’s wefl limb u z n 

Baft ditto u 4 38 

U 3 29 ?. 

39 

'4 743 

■8 048 

8 i n 44 .59 

* 3 3^ 4 3:38 

1 ■ 

ift latellite ap- 
pearedfroa be- 
Mnila cloud-, -ai 
19 ^ iff. 

0,!sweftlimb 12 2 20 
■ Baft ditto 12 445 

'' '3 37 , 

June 30, 

iherm. 
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j Obfu'ved qual altitudes of die Saa. 

1 A. M. P. M. 

H ii / // h / // 

; 0’s,up. iinib 1 « « 

kifthair 180244728 

IDittoatid hair 8 i 44 46 8 

Diaoat 2(1 hair 8 4 29 43 23 

‘■ience the Sun 
ju meritliaD. 

'Ohrcrvededipresot 
Jupiter’s fatelliies 

3d fatellite. 

h f u 

Ira. II 19 36 

Oef(rwtiofl8 witit the sierlaittn 
teielafe. 

h } fi 

0’s weftlimb 12 2 52 

Eaft ditto 12 5 8 

irlenre the Sun's 
•eater cn s.i- 
ridiaa, 

h ! ii 

12 4 0 
Therm. 8i°| 

8 0 46 4 7 21 

8 2 7 46 52 

1 8 3 31 4 4 37 

1 8 4 ;i- 4 3 



0’s weft limb ii 258 

ditto 12 5 15 

12 4 6| 
Therm. 83° 

j 8 I 9 4 7 13 

1 8 2 30 4 J 32 

\ . 8 3 33 4 4 28 

1 8 5 14 4 3 8 



;0^s well limb 12 3 6 1 
Eaft ditto 12 5 23 

12 4 14! 
Therm. 87“ 

5! .83364,237 

i 



0 s weft limb 12 3 ii 
iPafage offe-] ' « 

mi-diameter J 

■2 4 I9f 
Therm, at 3 
o’clock 94®| 

j 8 I 36 . 4 7 41 

8 82 3'6 4,6 zo 

1 . 8 ' 4 .i 9 . 4 4 >i 7 


1 

0’swefternlimb 12 3 36 
Mern ditto iz... 5 52 

12 444 
ThernuSj^l 
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Table of Eclipfes of Jupiter’s Satellites, obferved at Norriton ; 
compared with the calculated times of the fame Eclipfes for 
Greenwich, in order to fix the longitude of the Norriton obfer- 
vatory. N. B. If the obferved times of fuch of thofe Eclipfes 
as have been feen at Greenwich fhould differ from the calcu- 
lated times, the following difference of longitude, thence de- 
duced, rauft be correded accordingly. 


id fateliitc. Immerfionsat Norriton. 

Calculated 

apparent time of the 

Long, of Norriton, 
vvedof Greenwich, 
thence deduced, 

apparent time. 


lame lor Greenwich. 

T769. Day. 

h / if 

Feb. 

Day. 

h i if 

ft f if 

Feb. 16 

14 21 10 

16 

19 22 29 - — 

— 5 1 19 

25 

:6 I 

April 

^3 

21 16 3^ 

1 s I 34 

April 3 

14 49 25 

3 

19 51 2*4 

---5 I 59 

10 

16 46 0 - - - - 


10 

21 47 14 

j; X 14 

12 

n 14 39 


12 

16 16 15 

5 I 34 

May 5 

II 29 27 - — ^ - 
Emerfionf. 

May 

S 

16 31 20 

Emerfions.- j 

S I S 3 

21 

II 5^ 13 ; 

June 

21 

16 56 49 

5 1 36 

June 6 

10 ii 32 ^ 

6 

1^ 12 S 9 

5 1 27 

13 ' 

"12 5 I 1 


13 

6 31 ; 

, S I 30 


Difference of longitude from a mean of the above 9 eclipfes ^ i ^ 


3d fateliite, at Norriton 5 apparent 
time* 


Calculated time 
for Greenwich* 


Hence diff* 
of long. 


Day* ^ ^ h f tf 

June 8 51 33 Emetfton , 13 58 54 

jaly 2' j6Jmmerfion 10 12 29 


}j / if \ 

s p I 

4 5 ^ 53 I 


Mean diff» of longitude 5 1 57 


N. B. As the emerfion happened fo much fooner, and the im- 
merfion later, than the time girfen by the Tables, it is concluded, 
that the fatellite chd not dip fo dsep in the fhadow as the Tables 
would have it ; but 'the mean of both gives neady the famediffer- 
4nce of longitude as the fira fatellite^^ 


May 
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May 20, Mr. Lukens fent up the aftronomical 
quadrant^ belonging to the Eafc-Jerfey proprietors, 
of 24- feet radius ; which I placed in the meridian, 
and obfcrved the following zenith cliftances of ftars, 
to difcover the error of the inftrument, if any it had. 



The bright ftar in the Crown* ( J^^ex 12 39 36 
L 5 39 27 


f Jane 6 
L JO 


12 39 34 
12 39 iS 


From a mean of the above 18 obfervations, the 


error of the quadrant is 3^'! fubtraded from 
the zenith diftance, when the face is weftwards, and 


added when it is eaftward. . 


Zenith diftances of the Sun's limbs obferved, and the ladtade of the 
obfervatory dedpcedvieparateljr from ;each^ 


Svw’s up. limbi dift* a zenltfa. . b«^e!<|€diic«d, , 

;SiMi’s 1* itmb 

dift. 'zeaith. ^ 

LatJjtettccdedoccd. 


9 f f/ 

0 r ff 


0 / If 

of fl 

May 23 

18 48 45 

40 10., 17 

June 8 

17 29 33 

40 9 48 

26 

18 38 18 

40 ro' 10 


17 24 35 . 

'■ : 49 9 47 

zf 

- x8' 28 *r ^ 

40 10 to 

,:XQ' 

17 20 . S ; 

40 9 49 

June i 

17 43 47 etoady and dottbtfol 

■ ... 

U JS 59 

40 9 52 

2 

17 36 i6 

40 16 ,2, ’ 

n ^ 

17. 6 9' 

;4b 9 58 


* 17 zt 





Doobtfel 0 


49, :,9v34,. i' 



; 

7 

17 3 21 

40 9 47 

, 



IZ 

16 41 10 * 

40 Id* 14 ^ 


^ ' .i ! .*■ L ' ', ; 

; in'?' 

t$ ■ 

■ ' 16 37 4? 

40. 10 8, ’ 




Mean of 

iboVe 1 

^4.', . 'I,,,?;* 




eptolimb - i 

^40 10 i 

vadons of O’s lower Kmb 

Wo 9,51 

Mean of tbe5 obfer. of 0’s I. limb 

40 ^ 51 


i. . \ ! 



The of botly 40^, 

Vo-L. LIX. « Tiie 
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« The difference of the above obfervatlons is 
greater than might be wiflied. All that I can of- 
“ fer to excufe them is the want of better inrtru- 
« ments; although I think the differences were 
much owing to the atfion of the Surj on the 
wooden frame, which fupported the quadrant. 
For I always found, that when the fhutter in the 
“ roof was opened, the plummet-wire would, in a 
“ minute or two, leave the point, although it had 
“ flood quietly over it all the forenoon, Never- 
“ thelefs, a mean from fo many obfervations may be 
“ fuppofed very near the truth; lince, if we leave 
“ out that of June 6, which differs moft from the 
“ others, the mean of them will be but 7." greater 

** than the latitude fet down above.” 

So far I have given Mr. Rittenhoufe’s account of 
his obfervations, previous and fubfequent to the tran- 
fit j for regulating his time-piece,, and fixing the lati- 
tude and longitude j containing many months work, 
wz. from February 1 5 to July 8. More obferva- 
tions have been taken lince,. but the above are thought 
fufficient. 

It hath been already mentioned, that it was not till 
Thurfday afternoon, June j, that Mr. Lukens and 
snylelf arrived at Norriton^ with a defign to continue 
with Mr. Rittenhpufe till the tranfit fhould be over. 
When we fet out,, the prof^dl before us was very 
difeour^gihg. That day,: and feveral preceding, had 
been conftantly overcaft with c|ouds, and frequent 
heavy rains, a thing not common, for fo long a pe- 
riod at that feafon of the year, in this part ef America* 
But, on Thurfday eveniiig, by one of thofe fudden' 
tranfitions which we ..often experience here, the 

weathejf 
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weather became perfe&ly clear in lefs than the fpac^ 
of one hour, and continued the day following, as 
well as the day of the tranfit, in fuch a ftate of fe- 
renity, fplendor of funfliine^ and purity of atmo- 
fphere, that not the kail: appearance of cloud was to 
be feen in the vAoIe heavens. 

June 2, and the forenoon of June 3, were fpent 
in making the neceflary preparations; fuch as, exa- 
mining and marking the, foci of the telefcopes, parti- 
cularly the refledtor with and without the microtneterj 
and in its different powers. The refledtor was alfo placed, 
on a polar axis j and fuch fupports were contrived 
for refting the ends of the refractors, as might give 
them a motion as nearly parallel to the plane of the 
equator as fuch hafty preparations would permit. 
Several diameters ©f the Sun were taken during this 
time, and the micrometer examined by fuch other 
methods as the time would allow. 

The Sun was fo intenlely bright on the day of 
the tranfit, that it was found beft* early in the fore* 
fiooD, to layafide the coloured glafles, brought with 
the refledling telefcope from England ; and to put on 
deeply-fmoaked glafles, which MfiLukens prepared, 
in their room j and which gave a much more beau- 
tiful and well-defined appearance of the Sun. 

Mr. Rittenhoufe, on a fuppofition of the Sun's 
horizontal parallax being but S", had, in one of his 
calculations of the time of the tranfit, made in Sep-i 
tember, 1768, brought out the firfi; external contadbi 
iat Philadelphia, to be June 3, 2.^ ii'j mean timet 
It happened, that he was not many feconds wrong in 
this, although mofl other calculations made it fropai 
6' to 8' later for Philadelphia. « ; ; 

- R r 2 #e 
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We thought it prudent therefore, at one o’clock, to 
take off the micrometer from the refledor, which had 
been ufed with a magnifying power of 95 times ; 
and, after adjufting the focus, continued the fame 
power for the reafons mentioned* below, in order to 
obferve the tranfit j and left the external contad might 
happen ftill fooner than the earlieft predided time, it 
was refolved, during the hour from one till two, to 
keep an alternate watch, through the refledor, on that 
halfof the Sun’s limb where the contad muft happen ; 
while thofe not thus employed were making all other 
preparations as follows, visa. 

1. That each of us might the better exercife out- 
own judgment, without being influenced, or thrown 
into any agitation or furprize by the others ; it was 
agreed to tranfad every thing by fignals, and that one 
obferver fhould not know what the others were do- 
ing. The fituation of the telefcopes, the refledor be- 
ing within the obfervatory, and the two refradors, 
mounted at fome diftance from each other without 
it, favoured this purpofe. Wherefore, 

2. Two perfons, -u/z. Mr. Sellers, one of our 
committee, for whom no telefcope could be pro- 

* As the refra£ling telefcopes gave but a fmall field, and virere 
very unmanageable, on account of their length, and the Sun’s 
great altitude, it was thought beft to ufe a fmaller power and 
larger field wi*h the |efleaor, that if the contadl fltould happen 
at aidifferent part of limb than where it was expeded, one of us, 
at leaft, haight be fure not tomifs dt, but give notice to the 

others. It was agreed ' howevdr, that if the contata hapjjened at 

or very near the part 'of the lirab where we; did expeijl it, no fuch 
notice was to bp giwen., ,.|;t was, although, thought beft to have 
fome difference in the tnagniiying powers 5 and the yifion with 
the fefleaor was To diftiriia knd;. well defined, that I am well 
pkafed I ufed no higher power. 

vided, 
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vlded, and Mr, Archibald M‘CIean, both men of 
abilities, and accuftomed to aftronomical obiervations, 
were placed in one window of the obfervatgry, to 
count the clock, and take the fignals from Mr. 
Lukens. Two others, who live in Mr, Rittenhoufe’s 
family, and have been trained by him to fervices of 
this kind, ftood in another window, within the ob- 
fervatory, to count the time, and take his fignals. I 
was within hearing of the beats of the clock, and 
was to count and fet down my own time, 

Thefe preliminaries thus fettled, at two o’clock, 
each of us applied to our refpeddive telefcopes j but 
as there was a great concourfe of many of the prin- 
cipal inhabitants of the county, we were apprehenlive, 
that our fcheme for lilence and order might be in- 
terrupted by the impatience and curiolity natural on 
fuch occafions. We therefore informed the gentle- 
men, who had honoured us with their company, that 
the accuracy and fuccefs of our obfervations would 
depend on our not being difturbed with the leaft 
noife, till the contadls were over. And to do the 
company juftice, during the 12 minutes that enfued 
before the firft contadl, there could not have beeii a 
more folemn paufe of expedtation and filence, if each 
individual had flood ready to receive the fentence that 
was to give him life or death. So regular and quiet 
was the whole, that, far from hearing a word fpoken, 
I did not even hear the feet of the four counters, who 
had paljed behind me from the windows to the dock j 
and I was furprized, when I rofe up and turned to 
the clock, to findthem all there before nje, counting 
pp thdr fecoads to an even number j as I imagined, 

from 



frcni the deep filence, that my ailbciates had yet fecn 
nothing of Venus* 

As the contafis are reckoned to he one of the moft 
cffential articles relative to this phsenomenon, it is 
material, before we fet down their times, to give a 
particular account of the manner in which each 
ferver judged of them, and the other circumftances 
attending them. 


Mr. Rittenhouse’s Account of the Contacts^ 

“ At ' 2 ^ ti' 39" per clock, the Reverend Mr. 
Barton, of Lancafter, who affifted me at the tC'* 
lefcope, on receiving my fignal, as had been 
** agreed, inftantaneoufly communicated it, by wav- 
ing a handkerchief, to the counters at the window, 
■** who, walking foftly to the clock, counting as they 
went along, noted down their times feparately, 
agreeing to the fame fecond. And three feconds 
fooner than this, to the beft of riiy judgment, was 
“ the time when the lead: impreffion made by Venus 
on the Sun’s limb could be feen through my te- 
** lefcojpe. 

« When the Planet had advanced about one third 
** of her diameter on the Sun, as I was fteadily 
** viewing its progrfefs, my light Was luddenly at- 
« traded by a beam of light, which broke through 
** cai that lido of Venus yet olf the Sun’. Its figure 
** was that of a hroad-bafed pyramid; lituated at 
about 40 dr 45 degrees on- the limb of Venus, 
** from a line imffiisg her center and the 

Sun’s 
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Sun’s, and to the left hand of that line, as feen 
“ through my telefcope, which inverted. See Tab. 
XV. fig. I. — About the fame time, the Sun’s light 
began to Ipread round Venus on each fide, from the 
points where their limbs interfected each other, as is 
“ likewile reprefented in fig. i . 

“ As Venus advanced, the point of the pyramid 
ftill grew lower, and its circular bafe wider, until 
it met the light which crept round from the points 
“ of interfedion of the two limbs ; fo that when 
** half the Planet appeared on the Sun, the other 
** half was entirely furrounded by a femicircular 
** light, heft defined on the fide next to the body of- 
** Venus, which continually grew brighter, till the 
“ time of the internal contadf. See fig. 2. 

“ Imagination cannot- form any thing more beau- 
** tifully ferene and quiet than was the air during the 
“ whole time ; nor did I ever fee the Sun’s limb 
“ more perfedtly defined, or more free from any 
tremulous motion ; to which his great altitude ^ 
“ undoubtedly contributed, much. When the in- 
** terhal cohta 3 ; (as it is called) drew nigh, I fore- 
“ faw. that it would be very, difficult td fix the time 
** with any certainty, , on ’account qf the great breadth : 
** and brightnefs of the light which furrounded that 
Mrt of Venus yet off the Sun. After fome con- 
fiderafion, , I rcfolved to judge as well as I Could of ■ 
*♦ tha co-incidence, qf the limbs j ,dnd accordingly 
gave the fighal for the intiemal conta< 3 : at 2^ 2 8' 45" 
*» by the clock, and ; immediately began to count . 
•' fechnds, which , any one, accuft^^ to it, .may ' 
''>dfc^'''''for.a mihute-' OTi'twq,' very- neay-the- troth. - iflh t 
vhdfidiffno -lefsthait, =32^* ssfe, ,t 
■'TVVyf' ^ “-the.:; 
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the effeds of the atmofpbere of Venus on th? 
» Sun s limb wholly difappeared, leaving that part 
of the limb as well defined as the reft. From 
“ this r concluded, that I had given the fignal too 
“ foon 5 and the times given ^ by the other oblerveis 
“ confirm me in this opinion.” 


Mr. LuKifiNs’s Account of the Contacts. 
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« The telefcope 1 ufed, being a fefradmg one of 
42 feet, giving but a fmall field, and fomcthing 
difficult to manage; I was obliged to move often, 
and apprehend that 1 did not difcover the firft 
external contad exadly. For, after one of thole 
movements, on bringing the glafs to bear again on 
th$t part of the Sun‘s limb where Venus Was ex- 
peded,. Ilaw a large tremulous ffiadow, already 
fomewhat advanced, and feeming to prefs ftill in- 
wards on the Sun’s limb. Having contemplated 
this for a few feconds, and perceiving the appear- 
ance grow more dark, and make a better-defined 
impreffion on the limb, I gave the fignal to the 
perfons who copnt^ for me, wjiich they 

noted ^ 

When Venus* w^s, near one half her dia.paeter 
advanced, on ;I faw a border of liglft cn- 

a,*{ar»^ ^at part Of hw vfHch^as y« off the 
Kaf TteWwas fo hriglit,,,** « 
liart of YsoM ' vifitls HM'asWy .W# al- 

-&0,^ off 
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cblUacV, the circular border of light became of a 
'' more duflcy colour, efpecially at the two points 
where the luminous fegments of the Sun’s limb 
were ready to clofe round the Planet. This 
‘‘ duikinefo did not feem to part wholly from the 
'' Sun’s limb, at the time I apprehended the body of 
“ V enus to be wholly entered on the Sun, and when 
‘‘ I gave the hgnal for- the internal contaft; which 
“ was noted at 28^ 58’'' by the clock. And I 
judge from 6" to 8'^ more, before I faw the Sun’s 
“ limb clear of this dulky furrounding ihadow, and 
«« as well defined as before the firft contadl.” 


' Dr. Smith’s Account of the Contacts, 

“ Having, for reafohs already affigned, determined 
‘‘ to continue one of thefmaller powers of the Grego- 
riah refledtof^ for obiefving the contacts (viz. that 
‘ ‘ which we had been u fing, arid were again to ufe, with 
“ the rhicfonieter, magnifying 95 time^, I had a large 
“ field, takinginiatieaWjbneh'alfoFthe Sun’^sdifk; and 
*' the telefcope wasfo firmly Tupported (with its axis 
in i>blaf dhedtion), could not be fhakep 

by any motion dn the earthen 'floor of the obferva- 
tory^'and fecjuireld only a fmalj movement of one 
“ of the handles of the rack-work to naariage it, 
^th , thefe advahtages. It was eafy to keep anjr 
^4 the Sun’s liihB in the middle of the field, 

« '/fyiihdut heglea:irig''toi caft' my .eye^'.eVefy"- tfifye 
** four, fccpndSi “hn 'bviery other part 6f the hinb 

' Ss «, OH 
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“ on both fides, where there was any pofTibility of 
« the contaft to happen, 

“ It being now within about half a minute of the time 
“ which Mr. Rittenhoufe had calculated for the firft 
contadt, I called to the four counters at the win- 
“ dows, to be very attentive to thofe who were to give 
** the fignals from the telefcopes without doors ; and 
« turning my eye to that part of the limb where the 
** contadt was expedted, I had been, for feveral fe- 
** conds, viewing it ftedfaftly, when, all at once, I faw 
** fomething ftrike into it like a watry pointed £ha- 
** dow, appearing to give a tremulous motion to that 
“ part of the Sun’s limb, although the telefcopc 
“ flood quite firm, and not the, leaft difturbance or 
<* undulation was perceptible in any other part of 
** the limb. 

“ The idea I had formed of the conta(3: was— - 
that Venus would inftantaneoufly make a well- . 
“ defined black and fmall dent or impreflion on the 
** Sun. But this appearance was fo different, the- 
difturbance on the San’s limb fo undulatory^ 
** pointed, ill-defined, wateriCb, and occupying a. 
** larger portion of the limb than I expeded, that I 
« was held in a fulpence of five or -fix feconds, tQi 
examine whether it might nqt b^'&me fm^ll fkirt, 

_ of, a watery., flying;, c|opd* ■,/ ' .gercdyihg , ^thia 

**, ' fh^pw,;' (^ife , it ' f d ■ priefs ’ ftill ' fpr- 

ward, on the whh, the fame tremulous^ 

Ipngeft p'dinfs ; |ipw4|4s 

•* ihiddllei S to cb^'l; the clock for ehhei: 

fitted a weV define^ 

** gil§^e*", “i th0ri,.'^u|tte!|;4h% 
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telefcope, and turned to the clock, to note this 
“■ time for the contadl, which was 2^ 1 2' 5". About 
“ fooner than this (being doubtful to two or 
“ three feconds at firft) was the firfl impreffion I 
“ faw on the limb j which I have marked accord- 
** ingly at 2*^ i 1'' 40" to 43". If this firfl impref- 
fion is to be taken for the external contadt, I think 
“ it might be judged of to a fingle lecond of time} 
wdiich one could not do by feveral feconds, either 
“ with refpedl to the internal conta< 3 :, or even with 
“ refpedt to the moment of the diftindt black dent 
“ made at the external contadt, both which are far 
“ from being inftantaneoufly perceptible. Whether 
a telefcope of larger powers than what I ufed 
“ might not have Ihewn this firft impreffion fbonef 
(be it an atmofphere or whatever elfe), I will not. 
determine } though from Mr. Rittenhoufe's time 
“ I think it probably would. But I am fute that 1 
“ faw the firft ftroke that was perceptible through, 
«' my telefcope} and might have noted it to a fingle 
fccond, had I expedited it in that way. ■ 

“ As to the internal contodt, the thread of light, 
coming round from both fid^a of the Sun’s Ikmb, 
did not clofe inftantanecKilly, bat widi an nocer- 
tainty of feveral fecandsj the poinSs of the threads 
** darting into each other, and parting agsun, in a 
quivering; i»anni^} feveral tkiies b^ore they finally 
“ adhered* 1 for this adherepce wto allth® 

attentibii in powet^ andocrted k down for tij* 

*‘jBtern4 oontat^ ft a.few:feeopd8\fetef^ 

** .'.thah’ lilr. 


*i»dging. 
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“ Having quitted my telefcope to note down the 
« time, the gentlemen who counted for us, as well 
“ as feveral others now come into the obfervatory, 
“ were anxious to fee Venus on the Sun through the 
“ refledlor, as it was eafily manageable ; an indul- 
gence not to be denied j and therefore I did not fit 
“ down to it again till about four or five minutes 
before the internal contad, and then not with 
“ much attention till the contadl was at hand j fo 
“ that I faw none of thofe appearances, on the part 
“ of Venus oiF the Sun, mentioned by my aflbeiates. 
“ But their account may be depended on j for Mr. 
“ Rittenhoufe’s abilities have been fpoken of before; 
“ and few perfons have a better judgment, a corredter 
eye; or have been more accuflomed to view ob- 
“ jeds, both celefiial and terreftidal, through te- 
“ lefcopes, than Mr. Lukens. 

“ As to the fmall differences in the times of our 
« contads, it is prefumed, they may be eafily re- 
“ conciled, partly from the different powers of the 
“ telefcopes, and partly from the other circumftances 
“ mentioned in the manner, of judging of them. 
“ At any rate, we have fet them down faithfullyi 
“ As to the firft: difturbance made on the Sun’s 
** limb, it may-lie worth confidering, whether it was 
really fibiaa th^ ofthe limb of Venus, 

or af her ’atmbf|>here ? The fbrtaer, one could not 
^i^ea^lyfiifiagine it to be; unle^^ her limb and body 
were' much mpre un^en thari ^they appeared to 

'-Shh. ' Ah ''atchpfphere it 
** ' nfti^t ■fd , 'be,''"' not Only . from 

undhlatory 
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motion, which might arife from the growing den- 
‘‘ fity of the atmofphere, as it pu flies forward on the 
Sun, varying the refradion of the rays. If fuch an 
‘‘ atmofphere be allowed, then it probably gives the 
‘‘ fame tremulous motion, at the internal contad, to 
‘‘ the thread of light creeping round Venus; and 
prevents its doling quietly till the atmofphere (or 
“ at lead its denfefl part) be wholly on the Sun ; and 
“ confequently the true coincidence of the limbs be 
“ paft. For though the atmofphere of Venus cau- 
“ not be feen on the Sun, yet that part which isfur- 
“ rounding, or juft entering on the Sun’s limb, hav- 
“ ing, as it were, a darker ground behind it, may be 
vifible. But thefe are only little conjedures fub- 
“ mitted to others ; though if they have any founda- 
“ tion, it would make fome difference in the time' 
eftimated between the contads.” 





General Table of die contafls of die limbs of the Sun and Venus, as obferved 
at Norriton, June 3, 1769, reduced to apparent time. 

N. B. June 3, by the preceding Tables of the work, the Sun’s center 
was on the meridian, at 11'' 58' 49" by the clock, and June 4, at 
I d' 59' 2", and therefore gained 1 3" in 24 hours of apparent time, 
"Wherefore at noon June 3, the dock being T 1 1" flow of apparent time, 
it was only T 10'' flow at the obfervation of the contads. Whence 


The 

External contad, 1 

•1 ft vifiHe imprefea o.n'l 
the San^s limb, m form 
bf ' a quivering dnicy 
fhadow, wiih many 
points 

A well JeHned black' 
dent in the Sun’s limbj , 
at 

apparent time 

jy Dr. Smith* 

i f- ti ft 

5d to ^3 
Uncertain to f 
or 4'^ 

1 

‘2 13 Ij 

1 

of the different contafl 

Extern* contadj by Mr. Lukens. 

:s was ** 

j External contafl, 

; by Mr* Rittenhoulc/ 

Judged of asV' ' 
deferibed in his >a la 49 
acGount J 

A fmall dent"! 
in the Sun’s 
limb J 

h f ft n 

13 13 

Internal co 
Judged from a thread'’ 
or crefeent of light, . 
doing round the dsrk ’ 
Body of Venus, wfha I 
tremulous motion, at J 

ntad. 

>z 30 i5 . 

Ihternal conUd. 

i 30 8 to 14 

liucrnal contad. 

Judged of asi 
deferibed in % 

3d of his ac- p ^9 55 , 
count, PlatexviJ 

-iVi. - •* t — - 


■ ** When Venus was fully entered on the Sun’s 
rlinab, a.tid we had fatisfied ourfelves by comparing 
ouf diferent notes df the contads, vvhich were 
^rovfh tt^etheron the table of the obfervatory, wc 
‘‘ :|^epared for the micrometer, and other obferva- 
dons. The greateft part of the ftikrometer obfer- 
I-^j.iaitfcns wefe taken by me, tiirbile Mr. Riitenhoufe 
nndectook to take another fet of obfervations j 

“ namclyj 
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namely, the appulfes of the limbs of the Sun, and 
“ the center of Venus, to the. crofs hairs of the equal 
“ altitude telefcope j Mr. Lukens taking and writing 
“ down, the time for him. 


The whole obfervations,, reduced to apparent time,, are as. 

follows : 




• Micrcmeter meafures of 

Angular va- 

Parallax of Venus from the Sun, ad-* 



the leaH diliance of the 

lue of the 

julied to tho times of the micrameler 


App,,tirnc. 

joearefc limbs, of the Sun 

micrometer 

obfer vatic as, 

for projefblng the tranfit-; 

§ 0 

Jonej, 1.769. 

and Venus.. 

meafures. 

by Mr, Rittenhoufe. 
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Diftaice of the. link of ^ Stm ari4 Vcntts, tiilcent io 
chords, parallel to the pl?ne of the equator,. 


Parallax of Vcntfs from &e Sou, adjuM 
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Sun, June 3, 1769. 

P. M. ^ 8 '•S 

b / ^ 1 

30 02 4»5 

'3 2 0 2 ,.'*,5 

134 025 

.4-15 02 4,7 

55 0 2 4,7 

Ji.rau P. M. 

S 0 c’* 

h / // p- ^ '4^ 

R. 3 50 40 3 ^ ^ -^5 liofzontil 

3 52 0 . 5 1 1 14. 1 vertical 

4 37 0 311 14,5 j diameter 

A. M. june 5. 


; 58 02 5- 

R. ^8 3s 0 311 13, 

.2. 

lu 8 40 0 3 1 1 1 6- 1 

'•O 

The above times are 
fet down by the clock, 

8 45 0 3 II 13,5 

P. M. 1 

. £5 w 

> f-i, 4 -» 

0 ^ 

according to the vulgai 

12 35 0 3 II 13 I 

■g^ 

reckoning; as are all 

R. 12 40 0 3 1 r 12, 5 J 

' ,X 3 

the micrometer obfer- 
vations of the Sun’s di- 
ameters. 

4 40 (3 3 II 10,5 

vertical 


DliT.fiiEfs oF VenaS on tin 


Diajyot^-rs of t!;e fejn, 


From a mean of the above lix diameters of Venus on the 
SuHj, allowing for the error of adjuftment, as mentioned 
below : 

Venus’s diameter, for the day of the tranfit, w'as o 5:7,3 
The Sun’s femidiameteri from a mean of the i cf ^ *7 

horizontal diameters, taken the fame day J ^ 

Or, from a mean of four, taken that day, leav- ] 

ing out the fecond, which Mr. Lukens thinks 5 ^ 13 45,0 

he may have taken too large J 

All the micrometer obfervations were feparately red need -to 
kheir value in minutes and feconds, both by Mr. Rittenhoufe and' 
myfelf. Many more might have been taken ; but as fo many 
jperfons were defirous of looking through the telcfcope, they 
|coald not yvell be denied ; and the number above fet down fire 
fpund fully fuffident for all the purpofes of the projedlion 5 efpe- 
kially they have been found to agree fo well with each 
pther*';i ; . ' . 

Such of the micrometer meafures as were taken by M?* Hk* 
!tenhobfe or .Mr; Xukens, ' are marked with' the initials Of their 
[rntmea?#, 4 ^ 'iieotherij am ^fwerahle for. ,'! ■ 1 


Our oibferTOtions being thus fimfliedj Mr, Rittch- 
Jioufe was pleafed to undertake the projedion of the 

tranfit 
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tranfit fr®m them j and his account of the work 
follows : 

Delineation of the tranfit of Venus over the Sun, accord- 
ing to the Norriton obfervations, with the principles 
of the work. By Mr, Rittenhoufe. SeeTab.XV. 
fig. 4. 

“ The Sun’s horizontal parallax is afifumed 8", 65 
at his mean diftance from the earth; from which, 
and the obferved leafl: diftance of the centers of the 
Sun and Venus, the chord for the tranfit line was 
" laid down. The femi-diameters of the Sun and 
“ Venus are taken as by the above obfervations- 
“ One point in the tranfit-line was then fixed by the 
“ firft micrometer diftance of the limbs at 3*^ "f 19" 
apparent time. This line was carefully divided in- 
to hours and minutes, on the fuppofition that Ve- 
" nus moves 240‘'',36 over the Sun’s difk in an hour, 
*' according to a calculation I had formerly made 
from Halley’s Tables. The place of Venus’s cen- 
** ter in the tranfit-line was then marked to the times 
of each of the micrometer obfervations, and frcmi 
thence the app&reM place of her center fwnd, by 
fetting off the quantity of hfer i^arallax from the 
‘‘ Sun in its proper direSion. About each of the 
“ centers fo found, a circle is deferibed with the rad. 
“■ her obferved fenu-diameter. Blank lines 

“ were next drawn through the Sun’s center, and the 
** apparent place of the tenter of Venus. On thefe 
“ the fed lines were drawn fiom the Sun’s limb, pre- 
cillely of fijch length as we found them by the mi- 
drarhefor ; fo that it may ,be feen, at once 1«>W 
“ fft the mis*s®eter meafures agree , With each; 
VoE. LIX. T t « other,* 
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“ Other, by obferving how much they exceed' or fall 
“ fhort of reaching the limb of t^enus. Out of the 
“ i8 that were taken, 14 of them correfpond fo well 
“ that I am convinced they may be depended upon. 

The 4th which I have fet down, and only one 
“ other, which will be found omitted,, differ fome- 
“ thing from what they ought to bej which might 
eafily happen, either from any miftake in noting 
“ the time,, or in reading the vernier of the micro- 
meter, or not fixing it exadlly in the dkedion of 
“ the neareftdiftaace of the limbs j tho’ great care was. 
“ taken in this part, by fweeping it conftantly round 
“ to try the truth of the contads that‘were formed. 

The meafures intended to be taken in chorda 
** parallel to the equator, are very near the truth, con- 
** fidering that, in fetting the micrometer to. that di^ 
redion,, we bad only the truth of the polar axis to 
** depend on, which was conftruded haftily to an- 
*' fwer the purpofe of the day, and was not exadly 
true, as afmall mot on of the rack- wtMrktImtraifes 
ondeptefies the: tdefcope was fometimes neceflary' 
to keep the Sun in the field. Three of thefe mea- 
*‘Tures, paraliel to the equator,, agree with each 
“ other, and with ail' the reft of the micrometerob- 
fcFvatioos^ on fuppofing chord i» which they' 
“.iiWCT© tAm imclined -h^f "'h degree to.' th.e plane of 
** the equator. The fou®thof thefe meaferca is ffilL 
parahd to-tfee-ofttatOB,: :h®:t"diverges a« 

' *< , ht|l;lf 'the .other, way. Thole dhosds.ace delineated. 

'^.Viwrk. f .!f'v ,, , ■ 

b|: Am limbs' -o# 
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AH tiie parallaxes of Venus from the Suii tvere 
taken from a large pfojedtion on a Icale of half an 
“ inch to one fecond, and then reduced to the fcale 
“ of this delineation. After calculating fome of 

“ thofe parallaxes, and finding thofe given by the 
*' projedion conftantly true to the firft decimal place^ 
“ any further nicety was thought needlefs. 

0 / If 

The angle of Venus’s vifiblewayl ^ 
with the ecliptic, I find J ^ 

The angle of the ecliptic with a 1 

parallel of declination at 3^ > 7 5 13 decreafing 53^^p€rll0^r■ 

P* M. J 

The latitude of the ohfemtory, as! ^ 

above kid down / ^ 

Hence the parali^es were fitted to edeh of the 
micrometer obfervations, as abovci 


tf a cofflputa^oii be m^e with"ihe ift microni^r ob&r-T k ' 
vadon of the of tfaS' Mo^bsf wfc liall find the f ^ 

time of the leaft di&aee of die eettters? of d» Sun ahd f * 
Venus, as feeo fram the eardi’s center, to have been "'''J 


the. Sun and center of Venus to the ctofs- hairs of the efual ala- 
tude inftrument; but it was fi^und that fo many Jines wouli 
cbstfufe the %ure. AncI the micrometer ohretv^atienis inbemug 
lb well j more were thought needlefs. -Balides this, no fraSions 
of feconds could be got in the other obferyafbns t thp«#h 1®?“ 
ver^elefe, a good ft^rate proje(aion may be made fef)| the««, 

■/•■■■ . ■ T t a -.'..Jf 
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If a Hke computation be made from the i6th obfervatiom 1 
It will be found j 

By comparing fome other obfervations with thefe, Icon-l 
elude, the time of the leafl diHance of the centers was J 

o / // 

Then as radius to tangent of the angle 1 „ 

of the ecliptic, with path of Venus j ® 27 

Sq is the leaii diftance of the centers 610 


To the diHance of Venus’s place, whenl 
nearefl the Sun’s center, from her I 
place at the time of ecliptic con- f 
jundion J 


Which reduced to time (to be fubtraded) viz. 
From time of the leaft diftance of the centers 


90,88 

h / // 

O 22 41 
5 26 20 


Leaves for the time of ecliptic conjundion 


f 3 39 


o / // 

As radius to fecant of 8 28 27 

So is 6io 

I 

To the geocentric latitude of Venus at I 
the time of ecliptic oonjundidn j ^^^>73 

From the logarithm of which fubtrad the difference of the 
logarithms of the diilance of Venus from the Earth and 
from the Sun 

/ /r 

Remains the logarithm of the! ^ 
heliocentric laiitode . ^ , 4 ^,5^ 


e f if 

Astingcinttffinclinadorx of Venm^sorbit 5 23 20 
"Tora«fcs’5 fO'fe.tangentcffVen^’s helio- 1 

eentek latitude j ® 4 5^39 

difencefifom no^e ini 

M 9 4 


Ji i fi 

5 26 21 

5 26 20 

9,1731571 

2,7853298 


1,9584869 


10,0047676 

2,7900974 

^0,4002370 

2,3898604 

8,7724442 

7.0754375 


8,5029933 

Tha 
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The Sun’s place at the time of the ecliptic conjunftioni 
(by Halley’s Tab.) was j 

Add the diftance of the node from the Sun 


S 0 / 

2 13 26 32 
0194 


The fum is the place of the amending node of- Venus 2 J4 35“ 36 

The place of Venus, by Halley’s Tables, to the fame time 8 13 26 22 


That is, ten feconds too little. 


In order to find the error of the micrometer (if 
any), Jupiter’s diameter was meafured to the right 
and to the left ; and Mr. Rittenhoufe afterwards 
took the trouble to meafure the diameter of a white 
painted circle both ways ten times. This work was 
performed early in the morning before fun-rife, when, 
the air was ftill, and free from all tremulous mo- 
tion j the refult of which, on a mean of thofe to the 
right, and a like mean of thofe to the left, was an 
error of adjuftment for the micrometer of 
to be fubtradfed j which was accordingly allowed 
for in the redu^dtfon of ail the micrometex mea- 
fures. 

Thus we have given a . full and faithful account 
of, our work. We could have wilhed to have 
corhprized it in lefs room. Had our latitude and 
longitude been well fixed, as they had been at 
Philadelphia, by able mathematicians, l^forehand, 
a confiderable part of our work might have been 
laved. But as it was neceflary to Ihew, that fuch 
pains have been taken in thefe material articles, that 
they may be depended on ; and as we had op- 
portunities 
I , 
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portunltles of ohiervation, from the goodnefs of the 
weather, and other ckcumftances, which cannot 
have happened to the generality of obfervers in 
many parts of the wodd, we thought we fltonld be 
the eafier excufcd by men of fcience, for the in- 
fertion of twenty fuperfluQus things, than the negleft 
of any thing material in the account of a phacno- 
menon, which will never be obferved again by any 
of the prefent generation of men. 

I nm. 


Gentlemen, 
with great relped, 

Your moft obedient, 
humble fervant. 


Hiiladdpilia, Jtilyij, 
1769. 


William Smith. 


V H. B. Fig. 5, plate XV, reprefents fbc appear- 
antt ^ Ventis on the Sun to the Reverend Mr. 

at the Royal Ohfervatory. See Philof. 
Tfliaiii;. voLLVUR for 1768, p. 363. 


XLTI'. 0^ 
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XLIJ. Obf&rvatknes Iranfitus Veneris per 
Difcum Solis, Die 3 Junii, 1769, habita 
in Suecia, et Socictati Regiffi Londinenli 
communicatiBy a Petra Wargentin, tjufdem. 
Societatis Sodali^ et Ac^demiae Regiaa 
Sclent. Stockholraenfis Secretario* Com- 
municated bj Mr, John Ellicott, F,R. S,. 


R«adnec.i6,r-ptRANSITUS Veneris per di^ 
1769. Jj^ cum Solis, qui contigit die 3 Janil 
hujus anni, novam et exoptatiffitnam aftrononiift 
prffibuit occafionem. limatios determinandi verarnu 
quantitatem parallaxcos Solis horizoncalis, fi modo' 
bonae obfervatioi^s juftis locis habicae fiat. Et 
earn Suecia inter ea terras Icca fuerity ulii-obferva-- 
tiones habitae, cofiatae- cum aliis kt Mari PacificOy -set 
Americay inftitudsy magni efieat ponderisy iiio 01®- 
eio deefle neutiqQam vducnint afironomi Sued,, qlio* 
minus, fuo quifque loco, ad rariffimum hoc phasoo- 
naentoa debita cum diiigentia attenderet. Sed quo- 
mam et immerfio et caierfio Planetse, non nifi in bo- 
realibus regni partibtts videri pottierit. Academia E. 
Scientiarum Si&ckhdmenfin omnino jseccfficium 
dtj-;sit, oaittere dws obfervatores exercitatt^ et boiiis 
iaftrnsmentis itiftiusStos, in Lapmdmjy <|W ^omA. 
hmki tfao^iia b«nfi opperitentur* . iUier, Demiiim 
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Mallety Aftronomiie Obfervator Regius Vpfnlia^ vi!- 
1am Pelh adiit, quse terminus borealis fuit arcus 
meridiani terreftris, ab aftronomis Parijicnjibus, anno 
1736, menfurati. Alter, Dominus Planman^ I^hiio- 
fophiae Naturalis ProfelTor in Academia Aboenjt^ 
Cajmeburgum repetiit, oppidum in confiniis Pin- 
landiee et Lafonice ficum, ubi priorem Vchcris per 
Solem tranfitum, anno 1761, feliciter notaverar. 
Iftas ftationes Academia Stockholmenjis earn prsecipue 
ob caufam delegerat, quod earum fitus geographicus 
jam antea quadantenus determinatus fuerit. Nifi 
enim longitude loci certa fit, obfervatio per le optima 
folius immerfionis vel emerfionis Veneris irrita fere 
eflet: rarse autem funt occafiones determinandi longi- 
tudines locorum, prasfertim tempore verno et aflivo, 
prope circulum polarem ardlicum, ubi eo tempore 
continua lux Jovem videre et fixarum a Luna diftan- 
tias obfervare vix permittit. Eclipfis quidem Solis, 
quae die 4 Junii incidit, videbatur bonam ofFerre an- 
fam determinandi meridianorum difFerentias ; fed 
prseterquam quod fieri poflet, ut qui immerfionem 
vel emerfionera Veneris feliciter obfervavit, coelum 
nubilum haberet fub eclipfi Solis, notum quoque 
eft,' obfervationes correfpondentes eclipfium Solis non 
fetis <;;ertas dare meridianorum difFerentias. Acade- 
pmdentaufl agere fibi vifa eft, eligendo loca 
a 4 tc ''dcte*iniasitaj q^uamt^k Sol, tempore 
nttinu's ibi . eflet elevatus, quam, pro obti- 
misjfffi ' Solis althudine, loca tnagis bo- 

. -obferratQres, ■ tertiu'S^ JPominu® 

i^tos iacola,' ,et qtii per'^o 

aniQdS' (t^arias iObferyationes f^ronDmicas<’4bi.* dextre 
' . . inftituit, 
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Inflltuit, fuam hac quoque occafione cperam polll* 
citus eft. . ■ . 

Incidente demum die 3 junii, D. Mallet op» 
timam fpem habuit bonas nancifcendi obfervationesj 
ccelo enim fei'eno gavifus eft per totaib fere diem, 
immo etiam per nodtem fequeritem, fed nubes circa 
horizontem borealem onanes ipfius conatus obfer- 
vandi momenta imoaerftonis et emerfiorus Veneris, 
prorfus irritosi proh dolor ! reddiderunt. Sub ipfo 
■tranfitu Planetam in Sole aliquoties vidit, ejufque dia- 
metrum fitumque in difco, ope micrometri objedlivi, 
menfus eft ; fed harum obfervationum copiam mihi 
nondum dedit. Totam quoque Solis eclipftn bene a 
Xe obfervatam efie narrar, fed hoc debile nimis fola- 
tium invifte Veneris, et vile pretium tanti itineris jure 
putat. . . 

•Hellaniim Tornece., Venerem adhuc minus propi- 
tiam expertus eft. Coelum enim hifce diebus fere 
continue nubilum habuit, ut ne quidem eclipftn Solis 
obfervare illi licuerit. 

• Planmannus autem Cajaneburgi felicior fuit. IK 
ccelum tota die prascedente denfis nubibus fiierat db- 
dudtum, qusB omnem obfervationum fpem exftinxe- 
rant, fed inopinato dehifcebant nubes circa Solem, 
Vdfperi, hOra 9 %'t turn vero Venus jain cceperat So^ 
1dm ingredi, eft teffia fcirciter diaraetfi ftii parte intra 
Idifcum Solis erat. Hora 9 20' 45"^^ tota immergebat, 
*do enim momento bupta eft' fubito fafciola, quae hue 
ttfqae Softs et. Veneris marginesjunXterat, et Planetae 
tOTptts lumine Solis undiqueeft circumfuftim. Pau- 
cis poft hoc momentum rainutis, redibant nubtt, qu® 
no<ftem largis imbribus et tonitribus fulminibufque 
horridam fecerunt, triftemque aftronomo lioftro, qui 

. U u fpeta 
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fpem ulterloris obfervationis amiferat. At hora 321' 
inatutina, refplenduit Sol, nimis licet fero, Veneris 
enim pars tertia circiter jamjam emerferat. Itaque 
tanto majori cum attentione emerfionem totalem vel 
contadtum limborum exteriorem exfpeiftabat : conti- 
git ille, hor^ 3 32'' 27''^ Sole turn fplendido. Dolen- 
dum quidem eft, coeli faeiem non indulfiffe Plan~ 
manm^ contaiftum interiorem emerfionis tueri j fed 
cam exteriorem bene et certe, tubo 20 pedum Opti- 
mo notatum aflerat, et per experientiam tranfitus an- 
ni 1761, compertum iit, obfervationes contacftus ex- 
terioris in emerfione fere magis inter jfe convenire et 
paraliaxeos qiiantitatem non minus certam dare, quam 
obfervationes correfpondentes contadlus interioris, Ipe- 
rare fas eft, hanc obfervationem celeb. Flanmanni, 
comparatam cum aliis, eximio futuram efte ufui, fi 
aliis aftronomis in Ncrvegia et RziJJia non coiltigit 
(quod tamen abfit) emerfionem Veneris totara ob- 
ferrare. 

h. f 

Dfe 4 Jpaii, eclipfe^s Solaris laidiiin, ccdo fereno, ootavk 1 ^ 

DlFIa^^ )9053 

Finem Ji o of 

Elevatio Poli Cajaneburgenjk eft 64® 1 Dif- 
ferentia meridianorum obfervatorii Regii Grenovi- 
et Cajmehirgenjis eft 50' 47" quam 
ex ijabitis anno 1761 obfervatio- 
ifilws cepciOidere IkSet, quam etiam confirmare vi- 
d^tar nuperse obfervationes immerfionis Veneris, 

et Btockbslmifg fadtse, atque 

iofear , 





C 331 ] 


OBSERVATIONES UPSALIENSES. 


Tota die 3 Junii^ ccelum Upfalice fuit fereniiE- 
mum : nihil itaque afiud obffitit cerdtudini oblerva-* 
tionum immerfionis Pianetje, quam unduktio mar- 
ginis Solaris, quse, in elevatione duorum ve! trium 
tantum graduum ab horizonte, non potuit non efie 
magna et incommoda. 

quinque obfervatores in immerfionem Veneris 
intentos habuere oculos animofque. 


Domintis Stromer, Aflron. Profeilbr emerirns, uftts eft telcfcopIorefeSerite 
trium pedum* ^ r n 

Is Solis, Veuerifque margioes ie interius tangentes 1 g 
obfervavic ^ 

Sed eos feparatos et obfcuram fafdolatn ct)s jungentem 
ruptam deraum vidit 

t)ominu« Melander^ Aftron. Profeftbr, tubo zo pedsiiB, 

Veneris accelFum primus notavit 
Margines Solis et Veneris fe intus contingebant 
Fafciola margines j ungens illi vifa eft rupta 
Dominus Bergmam^ Chemiae Profeftbr, tubo ai pedum 

di^m falciolam ruptam vidit j 

'Dominas Fr^jf^erhf A&rou, Obfervaiom Vicarius, lubp i6 1 

pedum, Venerem exterius tang, vidit • J 

Immerftonem totalem, rupto vinculo obfcuro, 

Dominus Sakniust Pbilafepbise Magifter, tubo i3t,p:!^mn» 
pritnum Veneris in margine Solis veftiglum aipe^it 
Venerem# undique Solis lumine cindam, viderc fibi 
yifus eft 

Sed mpx difparuit ilk lux; et Solis margo cum Ve- 
nere iterum coalefcebat, viaculo vel fafciola atra w- 
baerentes, qum demum rupta 


39 S8 

8 4-0 5* 

B zz I 

8 39 37 
8 40 12 

8 40 jr 



Poftremi hujns phaenometii duplipis icilicfet im- 
merfionis totalis, expHcationem ingcniofiffimam dedit 
clariff, Melander^ quam alia occafione communicabo. 


OBSER- 


U u 2 
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OBSERVATIONES STOCKHOLMENSES. 

Heic non fantum undulatio marginum Solis, fed et. 
nubeculsB prope horizontem, reliquo licet coelo adhuc, 
nitido, anxios nos reddiderant de obfervationum fuc- 
ceflu, qui tainen fpe melior fadtus eft, enitefcente 
margine Solis faltem fuperiori, iis momcntis, quibus 
maxime opns erat. 

Dottiniis Fmter^ CaQcellariae Regiae jam Confiliariii's, et 
0lim Afiron. FroielTof, tubo Boilondiano lo pedum, 
dismetros fiderum ucnagies augente, prim am Ve- 
neris m margine Solis veitigiom vidit 
Cornua Solis Pknetam ampledentia confiaebant, 
ide€X|iae imiu, total, 

Boinintis J^kh^ Pliyiiccs Ex|3eriin» Ix£i:or, telefcopio !*§ 
pcdism egregio, appropin^uantem Venerem in ipfo 
Solis margine conlpexit 

Margines Solis et Vcnciis fe fere contingere vide^ 
testor, ijuamvis cobsererent 
f'afdola margines conne&ns diiucbatar pauktim, con- 
fpicua tameii adlmc erat 

‘Eadem fafciola, temiior et mims obicura fenfim fafls, 

^ et Venerem intra Solem reliquit 

t«bo ai pedum, inter innameras fludloaotes insequa- 
litatcs in margine Solis, confbntem tandem et atram 
detexi (q_«jaiii mox iplifiimas Veneris effe notam 
cogno¥i) 

,Margines fe interias ad fcnfam tangere Tidebantar 8 41 32 
Coba^bant taineii, donee radios Solis flo^loans eos 1 o , ^ 

fe^raiw; J « 4^ 47 

Atucytu Solis proximo mane, ufque ad horam 8| 
cedom nubi^ fait obdudum, et 


XLZIT. OBfiw- 


I 8 41 48 
. 8 24 5 

■ 8 41 2 

- 8 4r 30 

■ 8 41 45 

A 

i- s 2S 
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XLIII. Ohfervatmis of the 'Tranfit of Venus- 
(mer the Sun, contained in a Letter to the 
Reverend Nevii Mafkelyne, Afirono7ner 
Royal j from Dr, Alexander Wilibn, Pro- 
fefor of Afronomy m the Univerfity of 
Glafgow. 


Golkge^ Glalgow, Sept, 1769. 

Sir, 

Read Dec. 7, T SEND you now the particulars of 
JL my ohfecvation of the tran£t of Venus^ 
together with, the obfervations of thofe who a<Sed in 
concert with me. I chofe for the place of my ob- 
fervations a houfe at fome diftance from our obfer- 
vatory, but in fight of it, and more free from the 
fmoke of the town j where I had two gentlemen to 
attend the clock, and mark the times* 1 carried with 
me two reflectors of Mr. Short’s, which are defer i bed 
below. Three other inftruments were made ufe of at 
the obfervatoryj the firft was an achromatic tube of 
DoIIond’s, 29 inch focus, by which an image of the Sun 
was formed, of about fix inches diameter, on a board 
covered with paper. The telefcope being mounted 
upon a frame, by which it could be turned about, as 
the Sun moved,, and the room properly darkened. 
This inftrument was managed by Dr, Williamfen 

and 
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and Dr. Reid, at the weft window of the room of the 
ubi'ervatory, wherein the aftronomicai clock ftood j 
the other two inftrutnents were placed without, at 
the fouth and north windows ©f the fame room, one 
being a refradlcr of 1 3 feet, by which Dr. Irvine ob- 
ferved j the ether a 1 2 inch refiedtor of Short’s, by 
%vhich my fon cbferved. Thefe two obfervers looked 
direftly at the Sun, having their ioftruments armed 
with fmoke-glaffes ; another perfon ftood at the 
clock, and counted the feconds by coincident beats 
upon a piece of board, which he held in his hand for 
that purpofe, and who named every fifth fecond, fo 
that all the obfervers could hear him diftindtly. The 
motion of the clock, made by Shelton, was care- 
fully adjufted by many tranflts of the Sun and fixed 
fiats, over the meridian, both before and after the day 
of the tranfit ; the clock by w'hich my obfervations 
were made was adjufted by Shelton’s, by means of 
fignals made every hour, for fbme hours before and 
‘after the tranfit. It was apprehended, that thefmoke 
of the town might hurt the obfervations ; and, to pre- 
vent this as much as poffible, an advertifement was 
put in the news-paper, begging the inhabitants, in 
cafes where it would not be very inconvenient, to put 
dot their fires from three o’clock that after noofi till 
fttilr fetting ; the politeitefs of the inhabitants of Glaf- 
' 'ip"'cdm'piying ■' withvtBis''feq«efl:, was 'far greater 
lhah tktt expe( 3 ed, infbmndh that there 

' rk>t a 'fmoke to -be perceived in that quar- 

tvftJdh/'tihe Obfervations" could be'dricom- 
' 'triddei,' '' made ■'■thefe ' preparations, we 
' '■‘pMJttgJht wd; had tiothiiig. to fearhut' the -clcrads j ' and 
'loferd’' the' wefk^o' '^rt hf the '’heavens was 'covered 

' ‘ with 
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wkh thick clouds all the afternoon, till a ihort time 
before the external contadtj but they drove away 
towards the north, and left the Sun perfectly bright, 
excepting that now and then a cloud paffed over 
him. But we foon found that the conftitution of the 
air was otherwife unfavourable to our obfervations ; 
the image of the Sun on the white board, made by 
the achromatic telefcope, was bright enough; but 
there was a remarkable undulation in the limb, 
which could be owing to nothing elfe but the ftate of 
the air. This inconvenience was alfo fenf bly felt 
both by the other gentlemen and myfelf. Befides 
the undulation now mentioned in the limb of the 
Sun, there was alfo a confiderable tremor round the 
planet Venus, when file was feen upon the Sun's 
difc, and, in conlequence of this, an indiftindtnefs in 
her limb, which made it ilnpoffible to meafure her 
diameter by cur objcdc glals micrometer, or other- 
wife. After the center of Venus had palled the 
Sun’s limb, Ihe appeared to us not to • be circular, 
but oblong, the longeft diameter being that which . 
palled through the Sun’s center. As the internal 
contadl approached, Venus appeared to us to adhere 
to the Sun’s limb, by a dark protuberance or neck, 
both the length and breadth of which varied every 
moment by a conllant undulation; neither did this 
neck break off inftantaneoufiy, but changed its colour 
from black to a.dulky brown, till at kft the interval 
betwixt Venus aiid the Sun’s limb appeared quite 
clear. Each of the obfervers wrote down his obfer- 
vations on the fpot. I reduced them, together with 
my own, to apparent timci from theobferyahons | 

had. 
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had made on the goinj oi the clock, and arc as 
k'llov^s ; 

h ! '> 

<3 54 3^4 
7 1 33»4 


f ExtsrBal ccrit<t£l 

V certrr judged t3 he on the limb 


Sy Do£lor 


Suif s li«ht a bemut Ytnus and ^ * 

theliib J ^ 


L 


The beginning of the Solar cclipfe next"J 

ffiorniiag, obierved by Short’s iS inch f iS 30 24>? 
refledlor ^ ^ ^ 

Middle, fi om a ferksof cbferrations with 1 
the objedl glafs micrometer, fitted to a fig 18 47,^ 
nine inch rededor of Short’s ^ 

End not vlilble 


By Dr* "Wi!- f External mntzB. 

liamfon md 1 Internal concafil, or when the Snis^s light 1 
Dr, Reid. I appeared betwixt Venns and the limb j 


6 ^4 2^ 

7 12 24 


Venus^s center jiidsed to be on the limb, 1 

by Dr. Reid j 7 > -1 


Dr. Reid marked the time when he conceived the 
internal conta(Si: Would have happened, if the dark 
protuberance upon Venas had been taken away, and 

her dife reduced to a circle, viz. lo' 24". He 

thinks it likewife proper to mention, that, feveral fe- 
conds before the time above fet down as the time of 
the internal contadf, he faw a fmall dint upon the 
Son’s limb, which he took to be the external contaft j 
th^t he immediateSy montkmed this to Dr. Wiiliam- 
jfon, who happen^ that inftant to* have his eyes 
twriwi another Way;' but beft^e he Could look at it, 
by the undulation in the Sho’s limb* 
E^C'ReM is the •more perfeaded- Aat thW was not 
teem Ites^nadbOi ' beicaufe thw.dibt on the limb of 
#W5 Sun 'a|ipe£ied te him twidi -ni^rer to the Sun’s 
* • ' vertical 
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vertical diameter than he expected it, but in the very 
point, bo%vever, where it was cleariy feen imme- 
diately after. 

Ii / M 


F. Wilfoo 



Externa! conta^ 
lateraai contact 


6 54 28 

7 I- 


IVfy fon deiires me to remark, that his firft obfer- 
vation Ihould be conlidered as no other but a pofterior 
confirmation of Dr. Wiiliamfon’s and Dr. Reid’s ex- 
ternal contad: ; the fad was, that when thefe gentle- 
men perceiv^'ed the firft contad, their keennefs made 
them call out, and it was not till then that he faw 
the phaenomenon with perfed certainty. He was 
confcious, however, that he fiuduated concerning 
the reality of the appearance for about twelve feconds 
before that time, during which his determinations 
were fufpended, through an apprelhenfion of antici- 
pating the real time, which was heightened by fo 
clofe a neighbourhood with' the other obfervers, ail of 
whom he could not help being fenfible were ftill ex- 
peding the phaenompnon. Upon the whole, he is 
rather of opinion that he would have put down the 
external contad at leaft eight feconds Iboner had he 
been obferving apart His lecond obfervation, by 
which he means the inftant when the interval be- 
tween Venus and the Sun’s limb firft appeared ob- 
vious, was taken down without the leaft knowledge 
of what was palling among the other gentlemen who 
obferved. Dr. Irvine has been out of town for foms 
confiderable time paft, and forgot to lodge his obfer- 
vations with me, but I remember certainly that he 
made the external contad three feconds fooner than 
the reft j but his internal contad was feme feconds 
Vol.-LIX. Xx later. 
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later, but how many I do not now remember. 
Mr. Anderfon, F.R.S. fitted up a clock and appa- 
ratus in the college fieeple ; his clock was regulated 
as above, by fignals from the obfervatory; he ob- 
ferved the traniit with a large refieftor, and his affift- 
ants obferved with refradtors : they were all of them 
uncertain about the external contadt, owing to the 
ftate of the atmofphere, and a tremor given to the 
fteeple by the wind ; but none of their other obfer- 
vations varied, above three feconds, from ray own, as 
related above. 

Off/ 

Latitude of the obler¥ator7 55 51 3Z 

I am. Sir, 
with great efteem, 

, Your moft obedient fervant, 

Alexander Wilibn. 

I have obferved, during the courfe of this year, le- 
veral times, the Aurora Borealis form itfelf into an 
arch, 2e> or 30 degrees above the horizon, which con- 
tinued perruatfent for fotOe time j and in this cafe the 
vertex: pf the arch appeared always to be weft from 
north, by about the variation of the needle in 1 9 or 
• 2o-''degr<tes. "Whether or 'not it is always fo, I cannot 
yetfiy. V i ,''VV' ^ ■ ; ' ■ ■ 


XLIV. An 
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XLIV, An Account of the late Tranfd of 
Venus, ohferved at Hawkliill, near Edin- 
burgh. In a Letter to the Afronomer 
Rojal^ from James Lind, M. Z). ^321' Edin- 
burgh. Lo which are added fame Re- 
marks by the Afronomer Royal ; and fur- 
ther Particulars relative to the Obferva- 
tions communicated in other Letters. 

Hawkliillj, 5 June 

Sir, 

Read Dec. 7,'W' HAVE the pkafure to tranfrait to 
I ygjj jjjg account of our obfervations at 
this place. James Hoy, our young obferver, oblerved in 
the houfe, on the ground- floor, in the room with the 
houfe- clock, with the 3! feet achromatic telefcope 
with triple objedt glafs ; Lord Alemoor obferved on 
the floor above, with the iB inch refledlor, and a 
watch that ftiewed feconds, fet a few minutes before 
the tranfit began, and compared after each contadl j 
I was in the obfervatory, where I ufed my own 2 
feet achromatic telefcope, a mathematical inftrument 
maker counting feconds from the clock. The fol- 
lowing is the account of all our obfervations : 

Ext. cont. j Int. cont. 

Mean time, 

2i / // L h / 

Lord Alemoor ^ 57 33 7 ^ 4 - 3 ^ iS inch reBedor 

James 6 57 50 7 X4 35 3 f achromatic, mag. ij'o 

Dr. Lind ^ S 7 7 ^4 37 stf. ackromaticimago* 100 

X X 2 In 
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In tbe internal contaft, James Hoy differed from 
die other gentleman and me two minutes, he calling 
it 1 2 minutes, and we 14 minutes; which of us is wrong, 
will be no difficult matter to determine. In the in- 
ternal contadl wc all obferved the black ligament or 
protuberance, which was not broke for fome feconds . 
after the regular circumference of Venus feemed to 
be -within the Sun; and the obfervation we fend you 
was, as near as we could judge, about the time this 
protuberance was going to break. Lord Alemoor 
alfo, and he only, obferved regular circumferences 
of the Sun and Venus in contadf, at 14' 10", 
mean time. 

The morning promifed ill, yet we got 9 very good 
altitudes of the Sun near the prime vertical. About 
noon tbe day was terrible, with thick clouds, and like 
fettled rain. You may imagine how we felt. About 
two o’clock the wind began to change from the 
fouth to the weftward; about three o’clock it was 
weft, and the clouds breaking ; fo that we got 5 very 
good correlponding altitudes. There was, about 4 
o’clock, a very hard thunder fliower, and calm, after 
which the wind began to blow brillriy from the 
north-weft; the clouds blown away, • and thofe near 
the horizon deprefted and held down, the Sun fhone 
clearer than I ever faw it, and not a cloud was to be 
feen in that quarter. It remained fo till after both 
coiitadts ; when, not half a minute after, fnaall flying 
clouds palled over the Sun, and flrewed us how much 
we were obliged to kind heaven for the very favour- 
able oppoitaniQl’ we had of making our oblervations. 
It appeared, I affine you, as if 'Providence had with- 
drawn the clouds over head, and held down thofe near 

the 


7 
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*etelzon. for that very purpofc n,#t coa- 


gin 'o ^rcaft, and put on the fame f 
Ince it has wore for feme months paft. Alfoou^ 
the morning was fo favourable, yet we loft the 
Sn™ of the eclipfe. from being too long m gettmg 
?o our°pofts ; however, 1 here fend you the contaa^ 

whhihe different fpots of the Sun, and us end tnoft 

exaaiy. If you ohferved the fpots, it will, I «uagine> 
be’as exaft if the beginning and end only had been 

obferved. 

I am. 

Sir, ■ 

Your moft obedient, 

humble fervant. 


James Lind. 


P. S. I hear the day proved alfo very favourable at 

Glafgow. 


Mean 
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Mesa times of thecontaasof the Moon’s limbs, with 
the fpots of the Sun, June 3, 1 769. 





Mean time. 
h • " 

j 

"Ext. conta£l 

18 47 33- 

< 

, Center 

18 48 I 

1 

S» E. HmE with ^ ^ 

L Int. content 

18 48 18 

Center 

18 eg 20 

1 r ■ 

Bitto 

19 1 18 


;Bit^ ' 

19 9 9 


Bitto 

19 18 23 


f Icil:. contefi 

19 37 t8 


1 Center 

19 37 47 


^Ext. confab 

19 38 li 

1 I^I> wiA . 

Center 

19 51 

1 ^ 

Bitto-' 

19 53 47 

> 

Bitto 

20 3 46 


Ditto, ' 

20 15 9 

Eadcf the cdipfe 

20 17 30 

Remarks 



Remarks by the Astronomer Royal, 


Hawkhill is faid by Dr. Lind to be about H miles 
N E. of Edinburgh. It is tbs feat of Lord Ale- 
moor, one of their iudges, who is fond of aarcnomy, 
and has built a fmall obfervatory there with a move- 
able roof, upon Mr. Smeaton’s plan, winch 1 lent to 
Dr Lind. The correfponding altitudes, for deter- 
minincr the time of the obfervations of the tranfit of 
Yenus° were taken, by reflebYion, from a bafon of 
quickfilver or treacle, with a brafs Hadley’s^fextant, 
made by Mr. Ramfden the furface of the fluid be- 
ing defended from the wind by a gMs ground truly 
plane. They find that the equal altitudes fddom* 
differ above two or three feconds in determining the 
time of noon ; fo that, by taking a great many at once, _ 
and taking the mean, they think they cannot fail oi 
coming very near the truth. I have examined the 
equal altitudes made about the time of the tranfit, 
and the times of the contaft are given corredted in 
the foregoing account. The clock in the obferva- 
tory (eems to go pretty well, though it only beats 
dead quarter feconds ; it has a mahogany pendulum, 
and was made by Mr. Cummins. In the houie w-as 
a clock beating feconds, and let, by nieans of the 
other, in the afternoon, before the beginning of the 
tranfit. The latitude of the place was aUp deter- 
mined by meridian altitudes, taken by sefieflion with 
the fextant, and, by the mean of lo obfervations, 
which all agree within the compals of .2 minutes, is 
cc“ ^7' N. The end of the Solar edipfe was 
' ' obierved 
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obferved by two perfons with the two achromatic te- 
lefcopes, with treble objefl glaffes, and they agreed 
to a fecond. 

Dr. Lind writes, another time, that, being from 
home, at Lees, near Coldftream, 7 miles weft of 
Berwick, he obferved the latitude of the place about 

55° 37^* 

The foregoing particulars are extrafted from let- 
ters received from Dr. Lind. He has alfo commu- 
nicated to me the following obfervations of the p'an- 
fit of Venus and Solar eclipfe, made by the Reverend 
Mr. Brice, at Kirknewton, as follows : 

I here likewife fend fome obfervations, made in 
our neighbourhood, by the Reverend Mr. Bryce, 
Minifter at Kirknewton. He is a very good aftro- 
nomer, and is a writer in the Philoibphical Tranfac- 
tions. Kirknewton is in lat. 55° 54^ 30'''' N. and 
about 1 7 miles W; of Hawkhill, from meafuring it 
on Lawrie’s map of the environs of Edinburgh. 

The clock had been tried by feveral tranfits of a 
fixed ftar, and always found to meafure time fo ex- 
actly, that in the Ipace of five days it did not differ 
one fecond from the troth j it was alfo examined by 
taking equai altitudes of the Sun, and found to be 
if 7 flow.; The day was cloudy, with flying Ibowers, 
till ifeput two o'clock in the afternoon j then it grew 
fomewbat clear, and abbut four the Sun ftione out 
estcif^rtg:; bright, when I obferved carefully the fpots 
brightnefs' continued ''till about 
j 5' before 7**, when ' a cloud xame over the , Sun, 
was: hot\feh:' mean .time, -as 
tbe::Cldcki 'aridlfben' ' Vchus' had made a 
, : ' ' ' fenfibie 
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fenfible impreffion upon the upper limb of the Sun’s 
zenith, and T^th, as I judged, upon the Sun. 


h / If 

Half 00 tlie SiiOj as we thooglit, 7 355 

Internal COE tafl: dearly feen 1 SS 

18" added for the clock too flow 4- 18 

7 13 

And if Venus takes 1 9' from the iirH impreSion to the inter - 1 5 j. « | 
nal con ta6V, the traniit began at J S 

Seen going till the Sun fet in a cloud near the horizon 8 24 39 

When near the horizon, Venus’s edge was full of 
notches and protuberances, and fhe appeared as if 
moving round like a wheel. 

Eclipfe of the Sun, 4 June, common reckoning. 



{i) Beginning of the ecliple 6 27 50 

(а) The ift impreiHon made a Httle above the line of the 1 

fpots upon the Sun’s dilk J 

(3) The Moon’s edge touches the great fpot 6 56 5 

(4) clufterof ipots touched 6 37 o 

(5) Covered at • 700 

(б) Cufps of the Sun upon an hocizontal line 7 6 43 

(7) Another fpot touched 7 7 23 

(S) Spot on the Sun’s north limb touched 7 16 44 

(9) id l^t of the clufter emerged 7 50 ao 

You UXf ' Y y {10} id 
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(10) ad fpot of t!ie cMer emerged 7 4 ^ 

(11) 3d fpot of ditto emerged 7 5s 32 

{12) Spot on tLe nortli limb emerged 8 13 40 

{13) Edipfe ended ^ ^ 50 

(14) Laft iuipreiion made at the fpot upon the north limb of ^the Sun^ 

and the whole edipfe feen very diftinftly> from the beginning to 
the end. 

(15) An evident irregularity in the under edge of the Moon, which 

entered upon the fouth £de of the Sun, and traverfed it from 


ibuth to north. 

(16} Fahrenheit’s thermometer dood all the while, in the fliade, at S 3 %» 
and continued fo for feveral hours after. 


N. B. The clock 1 8^'' flow to be added to the fe- 
veral obfervations. 

N. B. The internal conta<9: is, when the thread 
of light was compleated. 

- From the above obfervation, and from every one of 
any credit, we Hawkhili gentlemen are late in the 
external contadt. 


XLV. Obf&- 
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XLV. Ohfervation of the Tranfit of Venus, 
and other Afrommkal Ohfervations^ made 
at Gibraltar; contained in a ILietter to the 
Afironomer Royal from Lieutenant Jar- 
dine. 


To regulate the dock. 

Read Dec. A N equal altitude inftrumentwas fixed 
JLjL. (nearly fuch as is defcribed in Smith’s 
Optics, vol. II; p. 328), on which was mounted a 
fmall teiefcope with crofs hairs. 




Sun’s 

upper limb ! 

1 Sun’s 

lower limb 



touched the ho- 

touched the ho« 



riaontal hair at 

rizonta! hair at 
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32 

20 

8 
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3 

25 
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3 

zz 36 ^ 
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1* Morning 
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32 
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35 n 
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[ Afternoon 

3 

2S 

27 

3 

zz 47 


[ Morning 

8 

32 

35 

8 

35 10 

5 

[ Afternoon 

3 

2 ^ 

53 

1 negleded 


TRANSIT OF VENUS. 

By three oblervers, with two 7I feet refradtors, and 
one 2 feet refledling teiefcope. 

■h f 


June 3, VeuQs^s ill: external coiita£l with tlie Stin, at ^ 6 49 58 

tft internal ' contad mth -tiie San, at f f it 

Sun fet behind a Mil 7 S 

Clack belbrc mean time m t 

Y y at For 
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For the Latitude of the place. 


Obferved by a Hadley’s quadrant, divided into mi- 
nutes, the double meridian altitudes of Jupiter and 
Cor Scorpii, refletSed frona water. 


Double meridian altitude of Jupiter. 

o / ff 

May 30 == 77 6 

Jane 54 = 77 5 ^ 

^7 = 77 55 3 ^ 

21 = 78 3 30 

By aaother obferver, 78 3 o 

June 22 =; 78 4 o 

29 =2: 78 10 45 

July 4 = 78 14 o 


Double meridian alti- 
tude of Cor Scorpii. 

a r If 

June 28 = 56 7 

29 = 56 5 

July 7 =: 56 6 30 

8 = 56 5 o 


Clear weatber, in general, during tbefe oblervatious 5 and ] 
Fabresibelt's theimomecer, in the middle of the day, between j 

in the night, between 68 and 71 


For the Longitude of the place. 

h / /ar 

May 30 Emerllon of Jupiter’s fir^latellite iz 39, 56 
Clock before mean time q i 2 


May 31 Emeriion of Jupiter’s 2d ikellite iq 31 31 
Clock before mean time q 1 3f' 

June 8 Emerson of jupitej^s iirft Ikellite 9 22 34 
Clock before m^ean time o i 

June igi Emerfonof Jupker^s fidHatellite ii 15 34^ 
' Clock before mean time O 1 28 


June 23 Imiwrlibn uf Jupiter's 3d latellite 11 59 36 
Oc 3 ckbefcwenwan''d.m'e. ' ,0 i 44, 

July 8 Emerfionofjupiter^s irftfatefj^te ii 30 57 
Ctek fcrfoie m&tik dme 024 

ECLIPSE 


Theie two are 
f’moU to be de- 
pended upon. 


f uncertain to 
Lp€rhaps5or6^^' 
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ECLIPSE OF THE SUN. 

h i 

Jane 4 Firll contad at 6 6 54 leen perhaps a little too late* 

Lail contad at 7 19 2S exa£t. 

Clock before mean time 019 

0 ^ 

E!ev. of O’s I. limb by Hadley’s quad, at [ 28 

Dip of the horizon, for i6o feet above the level of theiea, is to be allowed,. 


Sir, 

I Have been difappointed In the pleafure I pra- 
mifed myfelf, when I faw you, of obferving 
fome occultations of fixt ftars, by the Moon, 6cc. 
We fhall be glad, if thefe obfervations can be of any 
fervlce. We have endeavoured to difeover to yon the 
degree of dependance to be placed thereon. 

With regard to the clock, we conclude from thefe 
equal altitudes (correfting foj difference of declination,. 
See.), that, on the 3d of June, it was before mean 
time i' You will eaffly difeover if there is 
any error. We afterwards regulated by frequent 
equal altitudes, by a meridian line on the bottom of 
a window, and by the fetting of flars behind fome 
Jfelid buildings. 

The latitude appears, from thefe double altitudes, 
to be fomewhere between 36° 3', and 36° 4' y but 
from more correfl declinations, &c. you will be able 
to determine it more precifely. 

For the eclipfe, we had no micrometer, nor any 
other method oi determining the quantity of it.. 
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To the eye, between ^th or |th of the Sun’s dia-* 
meter feemed to beeclipfed. Though the beginning 
be rather incorrect, the end may be depended on. 

We fhall be glad if you can determine, from 
hence, the latitude and longitude of the place, and to 
Icnow the refult of the difcoveries made in our fyftem, 
by the obfervations of the late tranlit, if you will 
favour us. 

Iaro» 

SiR> 


Your moft obedient, 

humble fervant. 


Gibraltar, July 14, 
1769. 


Alexander Jardine, 


By re-cotiaputing thefe obfervations* I iind, that 
the external contaft of Venus happened at 6^ 51' 8", 
the internal contaft at 2.1", the beginning of 
tbe eclipfe of the Sun at 18^* 8' o", and the end at 
jgh all apparent time s and that the lati- 

tude of the place, by the mean of the 4 altitudes of 
Ccn: Scorpii, is 36“ 4 44 "> N. The dip of the ho- 
of the fea, for anelevatioii of 160 feet, may be 
1%' 5" 

Nevil Mafkelyne. 


XLVI. Obfer- 
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XL VI. Ohfervations of th& Iranfit of Venus 
over the Sun, June 3, 1769. In a 
Letter to the Rover end Nevii Mafkeljne, 
F, R, S, Afronomer R(^aly from John 
Winthrop, Efquire^ F. R. S. Hollihan 
Profejfor of Mathematics at Cambridge, 
in New England. 


Caipbridge, New-Englaad, Sept, 5, 1769, 

Reverend Sir, 

ReaiDec. 7, T B E G leave to lay before you my ob- 
JL fervation of the late tranfit of Venus, 
the beginning of which I obferved, in this place, with 
all the care I was capable of. Our fituation on this 
North American coaft, I am fenlibie, was not the 
moft favourable, as we could fee only the firft part 
of the tranfit j yet, I prefume, careful obfervations, 
wherever made, will have their ufe in determining 
the grand problem of the Sun’s parallax ; at leaft, 
may ferve as collateral evidences to the capital obfer- 
vations. 

Our apparatus having been wholly deftroyed by 
fire, about five years ago, we have fince procured a 
new fet of agronomical inftruments, made by fome 
of the moft eminent hands in London. A clock, by 

Mr. 
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Mr, Eliicolt, with the pendulum of his invention, 
having the bob fupported by levers. An aftrono- 
mical quadrant, of 2 feet radius, made by Mr. 
Sifibn and an equal altitude inftrument, by Mr. 
Bird ; each having three horizontal wires in the te- 
lefcope. A refledting teiefcope, of four feet focus j 
another of two ; and another of i foot ; fitted with 
an objedl glafs micrometer, of 2 1 f feet focus j all 
iiree made by the late Mr. James Short. 

I vvas obliged to remove the clock to another 
apartment, for the fake of the tranfit, which I did 
on the 23d of May, when I took ibme equal alti- 
tudes, By reafon of an almoft continual fuccefiion 
of cloudy weather till the end of that month, I could 
make but few material obfervations afterwards for 
regulating' the clock. But, happily, the weather 
cleared up on the ift of June, about noon, and con- 
tinued fine for feveral days. As the precife know- 
lege of the. true time is of the utmofl; confequence in 
the prefent cafe, I fuppofe a particular account of the 
obfervations made for this purpofe, within a few 
days of the tranfit, will be mofi fatisfadory to you.^ 
and this mull be my apology for the prolixity of th^ 
detail. 


Obfer- 
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ObferPations for regulating the clock. 


‘P 9 

jaat 

% 1 Very cloudy till nooaj tlie Sun hardly vifible for a minutest a time | fotkt t couM make only ik 

following iparfe obfervatioaSi 

E^ual altitudes of the Sue’s limbs. 


Mornin?. 

h f If 

L AfternooujMlddle Tiin6 

0 on tk meridisfii 

b f fl , 

h t tf 

7 55 '5 
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It f if 
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equation — 3,9 
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Obfervation of the Transit of VENtrs. 

I chofe to obferve the tranfit with the 2 feet te- 
lefcope, as I fuppofed moft of the obfervations in 
other parts would be made with telelcopes of that 
£ze i and I ufed -3 power that magnified 90 times, 
which gave a very diftindt view of the fpots then on 
the Sun, Soon after two o’clock, 1 began to look 
on the Sun’s upper limb, where the Planet was to 
enter. The firft imprefiion I perceived was at 
2^ 27' 51'', by the clock, the Sun being then per- 
fedtly clear. I then refted my eye, which was pretty 
much fatigued, to prepare it for the total ingrefs or 
irtterior contad. At 2.^ 45' 15", I began to be 
doubtful whether the internal contacS was not formed j. 
but at 20^^ was fatisfied that it was paft, the Sun’s 
limb being reftored to its integrity, in the place where 
it had been interrupted by the Planet. During this 
interval of near 5'', there feemed to be a dulkifiinefs 
in the place of contact j my idea of which is well re- 
prefented by Mr. Dunn’s figure of what he calls the 
grey ccmtadt, in Phil. Tranf. Voi LII. Tab. vii, 
p.190. 

By the foregoing equal altitudes it appears, that 
the clock was now z' 1 3^^ 4- too flow. I therefore 
iJie tfeibrvation as follows j 

* 

feaw npoatiutStm- 

Tins ibtafiai I think, cannot difiep 

.fe»a, ihft a&i -j^haps may nqt- 


Apfatcnt tiipe® 

h ^ 

BO 4 
4% BO 
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differ i". But about 4" of Venus’s diameter muff 
have entered upon the Sun before I perceived theim- 
preffion. At nine in the morning, I obferved the 
Sun’s diameter, in the horizontal dirediion, to be 
I 21 I parts of the micrometer, = 31' 33 ''', 2 . 
At 5^* 3 4' 23", the Sun’s north limb was diftant 
from Venus’s fouth limb 9 3 of the micrometer, = 

6 ' 1 6",2. At 5^ 37’' 23''“', I found no fenfible dif- 
ference i and the Sun’s north limb was then diftant 
from Venus’s north limb 7 14I of the micrometer, =: 
5' iY'jt. This gives Venus’s diameter and 

the leaft diffance of centers 9' 59",7. Hence, the 
true duration of the ingrefs fhould be 18' 
this being here contracted i 5^', by parallax, is reduced 
to 1 8' 41'’''. So that the firft contadlj.ftridtly fo called, 
happened i''i before the impreffion was difcoveredi 
and the central ingrefs was at 2^ 38' 5". The neareft 
approach was nearly, I fuppofe, at 5*' 37'. 

After Venus was entered upon the Sun, I viewed 
her attentively feveral times, with a power of the great 
telefcope which magnified 260 times, but could per- 
ceive no fuch dufkiflinefe round her as I faw at the 
internal contadl, nor that imperfedt light upon her 
dilk, elpccially near the centre, which Mr. Dunn 
{peaks of j neither coaid I difcover any fetelike. Soon 
after fix, the weftern fky began to be over-caft, fo 
that for a confiderabie time before fun-fet the Sim 
was hid. 

I made obfervations for determining fonae other 
pofitions of Venus upon the Sun j but as they can be 
of no lervicc in the grand problem of the parallax, i 
think it needlefs to fweli this letter, very io®g already,, 
with- them. 1 therefore -only add, that the ktii»de pf • 
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thsfi place is> nearly 47.® 25' N. and the diCrencc of 
inendtans well fioni London about 4'' 44', But th'r* 
may be farther afceitained by the foliowingemerfiDn'i 
of Jupiter’s fktellites, which I obferved wdth tli& z 
feet ictled:or. 

Emeiilons of Jupiter’s fiiH fatelhte. 

Apparent time. 

h ^ ff % f ff 

1768 April 25 9 13 52 1769 May 14 lo 19 7 

May 18 g 27 27 Aug. 23 7 31 50 

June lo g 37 25 * — — — — 

July 3 9 4*5 54 Emeifion of %'s iecond fafdiiic. 

June 7 9 I 15 

I fubmlt the foregoing obfervations to your candid 
acceptance j and am, with great relpedi. 

Reverend Sir, 

Your moft obedient humble fervant, 

John Winthrop. 


XLVII. 0/ 
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XLVII. Of the different ^^antities o/Rain^ 
which appear to fall^ at different Heights^ 
over the fame Spot of Ground, By 
William Heberden, M. D. F. R. S, 


Read Dec. 7, 7^ C O M PAR I S O N having been 

/~\ made between the quantity of rain, 
which feil in two places in London, about a mile 
diftant from one another, it was found, that the rain 
in one of them conftantly exceeded that in the other, 
not only every month, but almoft every time that it 
rained. The apparatus ufed in each of them was 
very exadl, botl^ being made by the fame artift ; and 
upon examining every probable caufe, this unex- 
pedled variation did not appear to be owing to any 
miftake, but to the conftant' effedt of fome circum^ 
fiance, which not being fuppofed to be of any mo* 
ment, had never been attended to. The rain-gage 
in one of thefe places was fixed fo high, as to rife 
above all the neighbouring chimnies •, the other was 
confiderably below them ; and there appeared reafon 
to believe, that the difference of the quantity of rain 
in thefe two places was owing to this difference in 
the placing of the veffcl in which it was received. A 
funnel was therefore placed above the higheff 

cliimnies. 
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cliimnie?, and another upon the ground of the gar- 
den belonging to the fame houfe, and there was 
found the fame diiderence between thefe two, 
though placed fo near one another, which there 
had been between them, when placed at fimilar 
heights in different parts of the town. After this 
fadt was fufRciently afeertained, it was thought pro- 
per to try, whether the difference would be greater at 
a much greater height ; and a rain-gage was there- 
fore placed upon the fquare part of the roof of 
Weffminfter Abbey, being at fuch a diftance from 
the weftern towers, as probably to be very little af- 
fedted by them, and being much higher than any 
©ther neighbouring buildings. Here the quantity of 
rain was obferved for a twelvemonth, the rain being 
ineafured at the end of every month, and care being 
taken, that none fhould evaporate, by paffing a very 
long tube of |he funnel into a bottle through a cork, 
to which it was exadlly fitted. The tube went 
down very near to the bottom of the bottle, and 
therefore the rain, which fell into it, would foon 
rife above the end of the tube, fb that the water 
was no where open to the air except for the fmall 
ipace of the area of the tube : and by trial it 
was found, that there was no fenfible evaporation 
thretogb tte tabe fhqs fitted up. 

Ttfo foHoimng table will fliew the refult of theft 

• ' ' ' 


From 
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From July the yth, 1766, to July the 7th, 1767, 
there fell into a rain-gage fixed 

IBelow the topjtTpon the top Upon Wefi- 
: ’ ■ of a houfe. •of a iioufe, mmfter Ab- 

. , ' ' ' 

^ inch. ‘ inch. inch, 

1766 from the 7 til of July to the end 3 » 59 i 3>2io 2,311 

Au|;«a ' ,0,558 0,479 locoS 

September 0,421 0,344 J 

- ’ ‘ ‘ O<io6er; ; 2,36^4); 2,061 1,416 ' 

, ,, „^Nov,9mber : 0,632 

“J iliecember'' ' '*^1^612^' ' ’ i,”2j8 o,9”94 

^767 f " /'"Jahiiary!. ; n Jiioy'ti' ' '■,1,455 '■ 

February. ^> 49,4 *»555 

March ‘ i^^oj ^ " 1,303 0,587 

April 1,457 ^’^^3 0,994 

1 ,1; 7''’ May:; " .1 ' i;' 74 S^ 

^L'j.JJung ;/, 95 ^ 7 ,M; 1,426, \ 

from the lii of July to the 7th .j. 0^595.^ ,» 

■• ' ‘ “zit^cSS ■ ‘VzjOg^ 

By this table it appears, that there fell below the 
top of a houfe above a fifth part more rain, than what 
fell in the fame fpace above the top of the fame houfe, 
and that there fell upon Weftminfter Abbey not 
much above one half of what was found to fall in the 
lame Ipace below the tops of the houfes. This ex- 
periment has been repeated in other places with the 
fame event. What may be the caufe of this extra- 
ordinary diflFerence has not yet been difeovered j but 
it may be ufeful to give notice of it, in order to pre- 
vent that error, which would frequently be com- 
mitted in comparing the rain of two places without 
attending to this circumftance. 

It is probable, that fome hitherto unknown property 
of eledricity is concerned in this phasnomenon. This 

A a a power 
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power has undoubtedly a great (hare in the defcent of 
rain, which hardly ever happens, if the air and 
eledrical apparatus be fufficiently dry, without mani- 
feft figns of eledricity in the air. Hence it is, that 
in Lima, where there is no rain, they never have 
any lightning or thunder (a) j and that, as M. Tourne- 
fort was affured, it never rains in the Levant but in 
winter, and that this is the only feafon in which any 
thunder is heard If this appearance therefore 
could be afccounfed fbf, it would probably help us to 
fome more latisfadory catules of tihe fulpenfion of the 
clouds, and of the delceiit of rain. 

(it) Se^ th®! Efiglllh ' tj:^flation of the voyage of Don George 
Juan an<J Dbii Antonia <le iJlloa to South America, vol* lU 
book i. chap. 6. p. 69 stud '79; , 

Voyage du L’evihti letJ X. p. 429. 
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XLVIII. An Account of an Qhfcrvatkn 
of an Eclipfe of the Moony made at 
Hawkhill, mar Edinburgh. In a Let- 
ter to the Afronomer Rojaly from James 
L.ind, M. I), 

* • i 


Dear Sir# 


Edinburgh, December 14, 
1769. 


Read Dec. at, "T H E R E fend you Our obfervations 
Jb on the eclipfe of the Moon, the 12th 
current ; I wi£h it had rather been an account of an 


occultation, but the feeing of then) feems to be de- 
nied to us : the ni^t of the lafl: was the only cloudy 
night that has been here for thefe four weeks pall; 


the weather having been more like fumtner weather 


than that of winter. 


The morning of the eclipfe was very clear, and in- 
clining to frofe. Before we got to the obfervatory, 
near one third of the Moon’s difc, where the firftcon- 


laft began, was covered with a fmoaky appearance, 
which made us apprehend the eclipfe was begun j 
but, on getting to the obfervatory, we fa?w,ihy our 
•teleicop^s, die Moon’s limb was c^abuctoifeh^d j 

A a a 2 about 
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about five minutes after, at 16’’ qo' mean time, 
a thick darknefs came on the Moon's upper limb, 
which was ftill difiin6tly to be feen through it. At 
16^ 39' 21" the limb was broke. The middle of 
the eclipfe was reckoned to be the middle time be- 
twixt the difappearing of this limb, and the re- 
appearing of the other. I likewife lend you the 
fidereal times, by which the obfervations were taken, 
each obfervation being corredled to lefs than half a 
fecond j the mean times are pot fo near, being taken 
from the otiier by means of a table j but are ftill 
corredt enough for obfervations which, of themfelves, 
cannot be obferved with great prccifion. 


Eclipse of 
December 12, 


ift contadl: of darknefs 
Moon’s limb broke 
Clear Ipbt in or about 
Tetra Pruin* touched ' 
Ditto dilkppeared 

( touched 
central 
di^pjfeared 

Mare - Orifetm'-'tooelted' ■ 
Ditto!di,^ppes^<|’“'- ' 


THE MOON, 

769, atHawkhill. 

■ Sid. tiihe. Mean time, 

h ! ff h / // 

9 59 19 = 16 30 51 

Ip 7 50 = 16 39 zi 

[ IP 15 22 = 16 46 51 

■ IP ,l 6 Pa ,c=; 16 47 31 

10 38 58 SS 17 o 25 

IP 3P 32 = 17 I 59 

,10' 31 ,32.',ss: 17 2 59 

*7 31 »s 

-Ti f ss= 17 40 44 

::37 3- i8- 3.54 

ift 
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Sid. time. Mean time. 

h f If h t tf 

18 45 34 

19 18 29 

19 2,8 27 
19 30 27 

19 38 27 

Towards the end it was very clear, and I make no 
doubt but we fliould have feen the fmoaky ap- 
pearance, had k not been for the day-light coming 
on. ;; . : i ’ 

Since I wrote to you laft,. we have taken another 
meridian obfervation for the latitude,- and made it 
.55° S 7 ' 3 ?"' N. 

In looking into the Abridgment of the Philofo- 
phicai Tranfadliions^ Vol, VII. p. 140, I found an 
account of an annular eclipfe of the Sun, obferved at: 
Edinburgh, by Mr, MacLauriii,. in the year 1737 j. 
which may help to determine our longitude for the 
prefent, till it is done more correSly by occultations 
of the Ikrs by the Moon, or eclipfes of Jupiter’s fc- 
tellites. I am, with relpeil. 

Sir,. 

' i 

Your moft devoted, humble fervant,. 

* 4 ' ' ' “ ' 

James Lrkitf. 


1 ft dear fpot re-appeared, J 

but indiftindly, being r 12 14 24 
a little cloudy J 

Mare Criftum totally! 

emerged j 2 47 10 

Moon’s limb compleated 12 57 24 
2d contadl of darknefs ■ 12 59 24 

End of fmoaky appear-! ^ 

ance ' j ^ 5 ^5 


Remarics, 
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■Remarks by the Astronomer Royaj:,. 


Ths beginning of the eclipfe was obferved at 
the Royal Obfervatory at lo’’ 20' 29", and the 
hiffedion of Copernicus at 10^ 43' 23" fidereal 
time} which, compared with the correfpondenit ob- 
fervations above, give 12' 39" and 12' 51'^ of time, 
for the difference of meridians of Hawkhill and 
Greenwich. 


Nevil Mafkelyne. 


XLIX. Jn 
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Received Oftober 5, 17651. 


XLIX. An Account of Two Aurorse Bo- 
reales obferved at Oxford. In "Two- Let- 
ters to Mathew Maty, M. jD. Sec. R. S. 
from the Rev. John Swinton, B. D. F. R. S. 
Cuftos Archtvorum of the Univerfty of 
Oxford^ Member of the Academy degli 
Apatifti at Florence, and of the Etrufean 
Academy ^Cortona yn. Tufeany. 


Good Sir-, 

Kfead i>ec 7, A eye tfetva^ds fhes^ 

*769- northern par^ 

Sunday, February 26, lydp,. about 8^* 30' Pi M. I! 
difeovered there a pretty bright Aurora Borealis of 
the common kinii. For a fiiort time, there was a 
very quick fucceffion of lucid columns, and coruf- 
catiqns }, which feemed fmaller than, thfeytifualiy are 
in fuch tiietebfs,, that appear often= enough here. 
They were of ib pale a yellow colour, that fonie.- 
df them leemed to be almbft perfeflly white, in 
tills, however, nothing very remarkable,, or uncorh- 

mon^eovtlii be dilcerned.- 

,,4 
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But what prlocipally engaged my attention, at 
this tinne, was the gradual approach of the Aurora 
towards the fouth, infomuch that though it was 
at firft moft apparently an Aurora Borcal/s, and that 
of the common kind; it neverthelels, by the gra- 
dual variation of its original pofition, feemed to have 
commenced a fort of Aurora Aujiralis, ( i ) of which 
uncommon fpecies of meteors I have given a fhort 
account in one of my former papers, before its 
extindtion. This, happened a little before nine 
o’clock ; after which nothing worthy of notice, as 
■far as I could learn, during the remainder of the 
night, in any part of the heavens, oceprred. 

As the'gradual variation of the original pofition, or 
lituation, of this phtenomenon feemed to me a pretty 
extraordinary circumftanice, and was fuch a one as I 
had never obferved, nor heard' of, before ; I thought 
my felf hereby fufHciently authorized to communicate 
the very concife defeription of this meteor, now font 
you, to the Royal Society. You will therefore be fo 
good astoexcufo the trouble given' you by the com- 
munication i and believe irje tjo wjith all poffiblc 
confidetation, and eileem,: n. . • ' 

» ' Yhuf brdft obedient humble femnt, ' 

u-.: ; SwitjtOQ. 

■ vo1>LiV.'%r' tlieyw 1764^ pi 328, 
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Heceired Odober 5} 


LETTER IL 


Good Sir, 

Read Dec. 7, "l""^ E I N G in my parlour, with the 
IJ falhes down, on Saturday, Septem- 
ber 9, 1769, at 8*' 20' P. M. I obferved, with no 
fmall degree of aftoniihment, through the glafs-, 
fuch a rednefs in the fky as proceeds from the re- 
fledtion of a great fire. This I was at firft inclined 
to confider as a fort of deception, occafioned by the 
glafs through which fo uncommon an objed feemed 
to prefent itfelf to my view j but flopping out imme- 
diately into the yard, I found it to be a real ap- 
pearance, refembling a flame,, in the atmolphere, 
and confequently a very unufual fight. ■ The meteor 
was, however, of no very.Gonfiderable.extent i being 
almoft: intirely confined to that fmall trad of the 
heavens occupied by Urfi Major ^ part of Urfa Mi- 
nor., and the intermediate fpace, containing the tail 
of Draco, between thofe two conftellations. It re- 
mained about 20', after I firft difcovered it, without 
any, material change, or, variation j and at 8'^ 40' 
P. M. as I found by confulting my watch, almoft 
inftantly difappeared. > 

The wind on the 9th was,, for the mofl: part* W. 
arid Sv W. and the weather fhowery. The rkin* 
Voi.. LIX.. - B b b however* 
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however, notwithftanding the favourable fituation of 
the wind, was fomevvhat cold, and the whole day 
had a lowering winterly afpcdf. A fmall fliower 
fell, juft before I difcovcred the plKcnomenon here 
defcribed. The light call: by it was nearly equal to 
that of the full moon, on a cloudy night. The i oth 
the wind continued in the fame quarter as before j 
and the weather was much the fame, attended by a 
difagreeable chillnefs in the air, as that of the pre- 
ceding day. All the principal ftars of the above- 
mentioned conftellations very clearly and diftindlly 
appeared, through the feemingly fiery vapour, with 
which the traft occupied by them was fo ftrangely and 
fo remarkably tinged. 

As the luminous appearance feen at London, be- 
tween eight and nine o'clock, the fame night, from 
the fhort account given of it in one of the public (i) 
papers, feems to have agreed in all refpccts with 
that obferved by me af Oxford, at the very fame 
time;' it may beeonfidered, without any impropriety, 
as the very meteor here defcribed. Admit this, and 
I can fee nothing, improbable or unnatural in fuch a 
fupppfition, and it muft be allowed, that the atiMO- 
fphere at London^ in the fame difpofition, with 
i^ard todie bxhib of meteors, as at 

very;:faih''(!!,!m^ and ' impreg- 

nated ip both! 'places' wMt the fame kind of luminous 
vapoury at that inftant, which occafioned the pro- 
dt#ion:;«,%>phtenom:enon'I'have here; been endca- 

(r)' 1261;. Sep- 

TEMSER-'lI, 

' It 
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It may not be improper to obferve, that the lu- 
minous appearance of September 9, 1769, in feveral 
refpedtSj was fimilar to that moft remarkable one 
feen by me here, December 5, 1737; but differed 
from it in the three following particulars: i. The 
former of thefe was not fo red, nor did fo much re- 
femble the colour of blood, as the latter, 2. The 
former did not tinge near fo confiderable a part of 
the hemifphere as the latter. 3. The meteor of De- 
cember 5, 1737, which I perfedlly weil remember, 
was of a much longer duration, than that of Sep- 
tember 9. 1769. All which will very clearly appear 
from Dr. Huxham’s fhort defcription of the former 
of thefe meteors, tranfmitted to the Royal Society, 
and printed in the (2) Philofophical Tranfadtions, 
compared with the fliort account of the latter, drawn 
up by me, in the preceding part of this paper. The 
meteor of December 5, 1737, different from moft,, 
if not all the others, that had till that time been ob- 
ferved, was looked upon, if I remember right, as a 
fingular appearance, by the great Dr. Halley himfelf. 
For, that moft excellent aftronomer, mathematician, 
and pbyfiologift, I think, told roe, when we dined 
together, at Mr. Swete’s, in Greenwich, the follow- 
ing year, that he had never met with a fimilar phae- 
nomenon, in the whole courfe of his obfervations. 

I muft not forget to relate, that a moft tranfeend- 
ent brightnefs, or very uncommon illuftration of the 
atmofphere in the north, prefented itfelf to my view> 
on September 9, 1769, at 10^ 15' P. M. which 


(2} FMb/oph. TranfaSl. vof. XL. for the month of 

P- 437 > 438- ' , , 

Bh h z cowf ea 
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covered about half of the interjacent ipace between 
XJrfa Major and the horizon. The light caft by this 
moft ttmzxk'MQ crepufculum feenicd mucli to exceed 
that of the full moon. It waS not, however, of any 
long continuance ; the whole being abforbed by dark 
fufeous clouds, in lefs than a quarter of an hour after 
I firft perceived it. This I could not help confider- 
ing as a fort of fequel to the unufual phjsnomenon 
that had prefented itfelf to my view about two hours 
before.' 

Since I began this paper, I have been informed by 
Mr. Parfons, lludent of Chrid-Church, that he and 
the Reverend Mr. Whitchurch, likewife ftudent of 
Chrift-Churcb, on Thurfday, September 21, 1769, 
between 8^ and 9^ P. IVI. difeovered a dark and 
blackilh cloud, or vapour, in the north, contiguous to 
the horizon j from whence iffued a meteor, which 
bore a much greater refemblance to that of Pecem- 
5 > P 37 i ^>0^^ in colour and extent, than the 
luminous appearance I h'ad obferved twelve days be- 
fore. The colour of this meteor was fo vivid, and 
the whole formed fo lively a reprefentation'of a 
great deep red flame, that thofe gentlemen, as well 
as ethers that faw it, imagined fpme of the houfes in 
tfe town to be ' ittp 9 n;inq^uiry*t"'foiund 

that'no fuch, accidei* had '.happened. It tinged a con- 
fiderable, fl-ad in’ ^the tioftheJm part of the hemi- 
fphere,. and particularly the fpace between XJ^a 
the horizon. . It foon grqw very paie 
and its was, 4b, falk completed bv 

8^ 45^ P. Mi ;tbaf pot thd tri:es of it Could 

.then; be_difcerned.:,;: ^ , 

* ' ' i, ' " ' , A! very 
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As very few, if any, inftances of this ipecles of 
ii'seteors, which greatly differ from the common 
Aurora Boreales, have occurred fince Dr. Halley’s 
death, which happened in the beginning of 17425 
and as I am fully perfuaded of his having declared to 
me at Greenwich, as has been already obferved, that 
he had met with only one of them, in the whole 
courfe of his obfervations ; I was inclined to believe, 
that the fhort account of another, or rather two others, 
of them, tranfmitted to you in this paper, would not 
prove unacceptable to the Royal Society, and there- 
fore that you would excufe the trouble given on this 
occafion, by. 

Good Sir, 

Your much obliged, 

and moft obedient, 

humble fervant, 

Chrift-Chprch, Oion. 

Sept. 30, 1769. 

P. S. Odlober 2, 1769. We had laft night here 
fome beautiful Aurora Bor-eaks, of the common 
kind ; which began to appear in the north and north- 
eaft, a little after S*', and continued till near 9’*?; M* 
The dafhes, df ccsrufcationS, were of a very pale yellow 
colour, and fome of them afcended up to the zenith j 
the undulations of fhining matter were quick and nu- 
merous, and the city almoft as light as if illumina- 
tions had been made in feveral parts of ib f, V 


John Swintott. 
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L. Ohjervations of the Tranfit of Venus on 
June 3, and the Eclipfe of the Sun 

on the following JDayy made at Paris, and 
other Places, ExtraBed from Letters ad- 
drejfed from M, De la Lande, of the Royal 
Academy of Sciences at Paris, and F, R. S, 
to the AJlronomer Royal ; atid from ct 
Letter addreffed from M. MelHer to 
Mr. Magalhaens. 


thebeft 

JLXJLf telefcope at Paris, of 

i2 feet focus,!' fciy Antheaulme, obferved 

lajternal coutadt. at 'g apparent time 

reduced 'to- the Royal Obfervatory, and, bethinks, 
without an uncertainty of two feconds : and this is the 
ofo%y^tk)nin;which J hioft con M, Du Sejour, 
fud jPsill'pi, ' the thC'; Royal;' Dbletyatory. 

napeh ©^fervedd't.aifo' at y** 38'' 

Eatehy,:<M. RaUly, 'M^ 'E)e„Borry. 
.aM.|^o opticians, who were at the obferyed 

top c^^^4t^7‘> .reduced.,, to; 'Paris. M. 

^ Roy^l Obfervatory, noted 

tt at 53'’' M,>, the Phake: , de Chaulncs./St'. 

3"i ■ Rth, ,. : ,. Mafaldi, :..at .the' Royaf Ob- 

" ' '' ' .fei'vatory,, 
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fcrvatory, oblerved at 7^* 38' 50", with a good achro- 
naatic telefcope of 3 feet, made at- Paris, but he 
thinks the oblervation liable to an error of ten fe- 
conds. M. Le Mannier, at St. Hubert, obferved at 
7*" 38'' 5,1/^, reduced to Paris (by adding 1' 58^'). 
M. Fouguere, at Bourdeaux, at 7*^ 38' 50"!, reduced 
to Paris, taking in the difference of parallax, which 
is two feconds greater at Paris than Bourdeaux. 

We have alfo received feveral obfervations of the 
eclipfe of the Sun. ,M, de Thury law the beginning at 
6^ 46' 49''’ apparent time. M. Jeaurat, , at.6‘' 46' 
40'“^, at the Military School, vyhich is 7.^'j to the vyeft 
of the Obfervatory. M, Maraldi faw the end at 
8*^ 27' 1 1". M. Jeaurat at 8*^ 27' 4'', or 8*' 27' i F'i 
reduced to the Obfervatofy. M. Meffier at 8*" 
zy' 24". 

The obfervers at‘B.oChfort, Lyons, and Avignon, 
did not fee the tranfit exf Venus ; it was obferved at 
Breft at 7^ 1 2' 5'^ or forty feconds, later than at Pa- 
ris, if we fuppofe the difference of the meridians to 
be well known. This point we fhall examine here- 
after. For my part, 'r'ccMd not obferve the inter- 
nal contadl of VenuSi I Aws precilely in .the; place 
where the clotids cami' 'Oh T^nty^fivfe f£?cohd 
fbon j ndther was it oblferved -at the Military School, 
which is clofe to Paris. . . 

There was alfb another obferver at Breft, M; Ver- 
dun, an bffiOef of the marine, who oblerved the in- 
ternal cohta!^ of VehuO at-'7^- 1 1'* ■ 37^', apparent 
tithe, which makiei 7’* 38“' 58", reduced to Paris. 
The end' of the Solkf .^.eclipfe was obferved af 
Brefl: af 7*‘ 33" ahd 7** '56' 44" by the dif- 
ferent:' bhferVei’s.’''''"'''' '■ ■' ' ■" 

^ ' ■■ , ' M. Pingf4 
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M. Pingr 4 at Cape Francois^ obferved the twa 
contadis of Venus in the latitude of 19° 47^ at 2'* 2 &' 
12 '^, and 2 ^ 44' 44'', apparent time, with a five feet 
achromatic ttelefcope, but we do not yet know the 
longitude of the place fufiiciently. I expedl him to 
return loon, and that he will himfelf draw the con- 
clufions from his oblervations. At Martinico, one of 
our miffionaries obferved the contadls at 3** 14", 

and 3*^ 3 3' 57" 5 when we have the longitude exadf,. 
this obfervation will alfo be of ufe. 

I will fend you Ihortly all the obfervations of the 
ift fatellite, which I can colledf. Here are fome 
made at Gottingen, which I have juft received from 
Mr. Liunberg. 

h ^ iff 

1769 April z I Im. r Sat. 151137 Refraftor of 14. feet. 

2S , 15, 14 34 Ditto of 10 f, ofLiberkuhim, 

30 9 43 zx The fame.. 

May Z3 Em. i ,rz 6 51, , 

So far M. De Balandci 


T^he Extr&A'pf 'l^effjcr^ Letter to M. Magal- 
. / f . :haensJs .34 follows 
I obferved the tranfit , of Venus, June 3, 1769, at 
the GoHege of Louis le GwiKi. at Paris^;, which is 2,''' 
t6 the eaft of tiie mcridi^ of i tihe., Royal Obfervatory* 
I had an achroniariC teIefco|fe,'pf' j i feet’ focus, which 
had *ai> 'magnified' i8o 
tifide^,’ s.'vyi'th tbO,;viev^'*of'pifekitig' my dble,?'l^tion morn 
contcfpqndpnf to yhati* which, M. the AlDb 4 > Chappe- 
C^lifpmia, > y^ith; a iteligfpope of the 
power, 2nd equal* 
goc 4 Bp^.y;®%£&||,i»^feo^ld isDt be ffen,','On 
acCoimt of 2 'ssei^' 3^ f&are,,9V2n fell fomp 
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rain. I waited for the fecond ; the Snn then was 
pretty clear. But there were fome vapours, which 
caufed fuch great undulations as to hinder me from 
feeing the difc of the Sun, and that of Venus, 
well defined. At y*’ 38' 45'''', apparent time, or 

38'' 43^'', reduced to the meridian of the Royal 
Oblervatory, the fecond contadt appeared decifively to 
me. Two feconds after, a very fine thread of light 
appeared between the limb of Venus and that of the 
Sun j fo that in my obfervation there is not an uncer- 
tainty of two feconds in the moment of the internal 
contadt. After this obfervation, I viewed the Sun 
with difierent glaffes, which rendered him alter- 
nately red and white. I faw' Venus, with this laft., 
colour, with a crefcent of a blueifh colour 5 and a- 
little inclined towards the limb of the Sun : with the 
glafs which made the image of the Sun red this 
crefcent difappeared j but I law Venus flattened in the 
diredlion of the crefcent. I meafured the greatefl and 
leaft diameter j the greatefl: was 56'''!, and the lead 
Perhaps this crefcent was only vifible by the 
effedt offome toptic iliulion j but I relate pnlythyhat li 
faw. At 52' 8'^^, apparent time', I mealured the 
interval between the limb of Venus and that of the 
Sun, which I found 46'^! } and "at 7^ 58^ 4'h.the 
firfi; linah of V enas touched the horizon. 

By a letter from M. 1* Abbd Bourriot to Mr, Magal- 
haens it appears, that MelT. de Pouchy and Bailly, at the. 
Meute, each' made ufe of fefiedtiiig telefcopes of 30 
inches focusand4l,inches aperture; that M, Borymade 
life of an achromatic telefcope of 5 feet focus, and 2 
inches aperture j and M. I’Abbd Bourfiot made ole ofi 
a very good achromatic telefcope of 6 feet long, and 2| 
inchesaperture,madebyhimfeif, magnifying i aotlmes,. 

' •, ■ Cc.c. ' ■ 
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Read December 14, 17 dp. 

LI. l^ranfit Venus over the Sun, ohferved 
June 3, 1769, by Alexander Aubert, in 
Auftin Friars, London, three Seconds of 
^Time Eajl of St. Paul’s, with a Cajfegrain 
RefeBor of J. Short, having a Metal of 
two Feet focal Length, and 
about 1 10 Ttmes. 


magnifying 


h r rr 


External contact at 7 8 13 meantime. 

Internal conta*^ at 7 2^ 45 interval rS' 32'^. 


NiB. At 7^ 26' 45'' Venus appeared to me in con- 
ta<a with the Sun, and about 6'' after I law the Sun’s 
limb Cpmpleated. . 


^ on to lefs than one 

with a number of equal 
altj^^ofthB l^n, foi!nc/ |a|rs before and after the 
tranfitfc, \ , 

Adcxandct Aubert. 


^'1 
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Received Odober 31, 17^9. 


LI I. Some u4ccount of an Oil, tranfmittedhy 
Mr, George Brownrigg, of North Ca- 
rolina. By William Watfon, M. D, 

R, S, S, 


To the ROYAL SOCIETY. 


Gentlemen, 


Read Dec. 14, HE application of natural pro- 

1769- Jj^ duftions to the benefit of man- 
kind, has always been an objedt of our excellent in- 
ftitution ; and endeavours to extend the utility, of fub- 
llances already very obfcurely knovyn, have always 
met from you a favourable reception. 

It is with this view, that I lay before you Ibme 
pods of a vegetable, and the oil prefled from their 
contents. They were fent from Edenton, in North 
Carolina, by Mr, George Brownrigg, whofe brother, 
Dr. Brownrigg, is a worthy member of our Society j 
and are the produce of a plant well known, and much 
cultivated, in the Southern colonies, and in our Ame- 
rican fugar iflands, where they are called ground 
■ C c c 2 nutSi 
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nuts, or ground peafe. They are originally, it Is prc- 
fupoed, of the growth of Africa, and brought from 
'thence by the negroes, who ufe them as food, both 
raw and rpafted, and are very fond of them. They 
are therefore cultivated by them in the little parcels 
of land fet apart for their ufe by their mafters. By 
thefe means, this plant has extended itfelf, not only 
to our warmer American fettlements, but it is culti- 
vated in Surinam, Brafil, and 'Peru. 

The plant, which produces thefe, has been Men- 
tioned, and defcribed, by the botanical writers of the 
later times. Ray, in his Hiftory of Plants, calls it 
ArachisUypogaios Amertcanus. It is Arachidna qua- 
drifolia villofa of Plumier. Sir Hans Sloane, in his Hi- 
feory of Jamaica, calls it AracUdna Indies utriufque te- 
iraphylla. Fife and Marcgraac both mention it among 
the Brafilean plants, under the name of Mundubi. 
Linnseus has confeituted a genus of this plant, of which 
only one fpecies is a.s yet known, undei: Mr. Ray’s 
generical nahne bf 

This plant, together with a very few of the trifo- 
liate tribe,, has the property of burying its feeds under 
ground, which it does in the following manner. As 
foon as the plant is in flower, its flower IS bent towards 
the ground pntil i^uchds it. ; The^ polntal of the 
flower is thea,i^fu|,,hpfp:|he''-|tohh to' " d ^ fufiident 
depth, where it^ejttends itfelf, and' forms the feed- 
; veflbl and^ fluhp; which;' 'is; ■hrbught to'; maturity under 
groundi, frerth whepce It is dug ,hp fpr tife. 

This |rfant, whichis a native of wartn climates, will 
riOT hear bdfegcuMvated’ to- 3d vantage in Great-Bri- 
fain,' ■OT’ihi ;th«['hbrthih ''cblhSies'f'hu't, 'according 'to 
Mr. .'Bro#hrigg;i;;ih/''ft3uthb^^^^^^ ;eiimatbs its'' :pr6duce 

' \ ■ ' . , ' ' ' ■ ' is 
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is prodigious ; and what adds to its value is, that rich 
land is not neceffary for its cultivation, as light fandy 
land, of fmall value, will produce vaft crops of it. 
Befides what the negroes cultivate for their own ufe, 
fome planters raife a confiderable quantity of it, for 
the feeding of fwine and poultry, which are very fond 
of the ground peafe ; and, when they are permitted 
to eat freely of them, foon become fat. 

Mr. Brownrigg, from whom, as I before men- 
tioned, I received the oil, confiders the expreffing oil 
from the ground peafe, as a difcovery of his own : 
it may, perhaps, at this time, be very little pradlifed 
either in North Carolina, the place of hisrefidence, or 
elfewhere. But certain it is, that this oil was ex- 
prefled above fourfcore years ago ; as Sir Hans Sloane 
mentions it, in the firft volume of his Hiftory of Ja- 
maica ; and fays, that this oil is as good as that of 
almonds. It is probable, however, that fmall quan- 
tities only were expreffed, and that even at that time 
the* knowledge of it did not extend very far. Mr. 
Brownrigg therefore is highly praife-worthy in reviv- 
ing the remembrance of procuring oil from thefe 
feeds. It is obtained, by firft bruifing the feeds very 
well, and afterwards preffing them in canvas bags, as 
is ufual in procuring oil from almonds or linfeed. 

To have the oil in the .beft manner, no heat fhould 
be ufed. The heating the cheeks of the prefs increafes 
the quantity of the oil, butleflens its goodnefs, where 
it may be intended to be ufed as food, or as a medi- 
cine. For other purpofes, the larger quantity of oil, 
obtained by heat, will anfwer equally well. 

Neither the feeds nor oil are apt to become rartcid 
t>y keeping j and as a proof of this, the oil before you, 

7 which 
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which was fent from. Carolina in April laftj and, with- 
out any particular care, has undergone the heats of lall 
fummer, is yet perfedtly fweet and good. Thefe feeds 
furnilh a pure, clear, well tailed oil } and, as far as 
appears to me, may be ufed for the fame purpofes, 
both in food and phyfic, as the oils of olives or al- 
monds. It may be applied likewife to many, if not 
all, the oeconomical purpofes with the former of thefe. 

But what greatly adds to the merit of what Mr. 
Brownrigg has informed us of, is the low price, at 
which this oil may be obtained. He fays, that ten 
gallons of the peale, with the hulks unlhelled, will, 
without heat, yield one gallon of oil ; if preffed with 
heat, they will afford a much larger quantity. The 
value of a bulliel of thefe, in Carolina, does not ex- 
ceed, as I have been informed, eight pence, or there- 
abouts. Thefe will furnilh a gallon of oil, the la- 
bour and apparatus to procure which, cannot colt 
much. This price will not amount to fo rriuch as a 
fourth of what the bell Florence oil of olives colls in 
England. This therefore ought to be confidere^ as 
valuable information, as, on account of its cheapnefs, 
a larger portion of mankind than at prefent may be 
permitted to ufe oil with their food, from whom it 
is now withheld on account of its price. 

Great quantities of olive oil are fent from Europe to 
Ameripai New* England alone, Mr, Brownrigg fays, 
annila|ly cOafumes twenty thoufaiid gallons. The 
quantities nfed in his majeltyl^ other dominions in 
Athcrica tndfl be prodigions. The oil from ground 
peafe, of which any quantity defired may be raifed, 
may and would Ihpply this confumption of olive oil. 
it would likew'ile, l am perfuaded, bear exporta,tioa 
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to any of thofe places where the oil of olives is ufually 
carried ; and thereby become a valuable article of 
commerce. 

After the oil has been expreffed from the ground 
peafe, they are yet excellent food for fwine. 

Prefuming that a more intimate knowledge of the 
vegetable produftion before you, than what we were 
lately poflelled of, would not be difagreeable tothe 
Royal Society, I take the liberty of laying the pre- 
fent account before you j and am. 

Gentlemen, 

Your moll obedient* 
humble fervant, 

V?illiam Watfoa. 


LIIX. A Catd^ 
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Cctt^lo^uz 0^ ths FiJ'ty P hints Jncm 
Chelfea Garden, preferred to the Royal 
Society hjy the worjhipful Company of Apo-- 
thecarks, for the Tear 1768, purfuant to 
the DireSiion of Sir Hans Sloane, Bart 

f 1 

By William Hudfon, Socktatis Regice et 
clarijf. Socktatis Pharmaceut. Lond. Soc 

Hort. Chelfean. Prefiaus et Prakair 

Botanicus^ 


\ CONITUMto^„, 

, foliis multilobis, corolla- 

P'Snts cnneiformi- 

■' ■ ■ ■ ■ 7 . ^ ' 3530.^ An- 
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2304 Anthemis maritifna, foills piniiatis dencaEk 
’ * carnofis nudis pundatis, caule pfoftrato, ca- 

■ : -ijcibus’ tomentolis. Lin» Spec; plant, 

■ ; Matricaria .maritima. Bauli. pin. I34. - 

2305 Anthemis mixta, foliis firaplkibus .dentato-Ia- 

ciniatis. Lin. Spec, plant. 1260. 
Chamsemelum annuum ramofum coronopi 
folioj flore rnixta -i Hifh-Ox. III. 36. tab. 

■ . j8...'Sg. 15. i.j iiJ.v: 

2306 Anthyllis herbacea^ fbliiB pifinalis In^ 

sequalibusj capitulo' dupHcato. LM. Spec, 
plant. Id 1 2. Hudf. fl. AngL 273. 
ynlheraria fapinaj flore cocciheo. Dill. Hort. 

I j Dith. 431. tab..'3.2o.^ig.4i3* 

2307 Afclepi^* petio^' 

Jatis gl^isv • cattle . fepdki; utnfaelli^ eredis 
folitariis. Lin. Spte.c* plant.; 314L 
Apocynam radice ifibrafa*: petalis coccineis^ 

{ Gorniculis -croceis. DilLdiiart. Elth. 34. 
'f^ab. 30,-fig. 33!i'- '.'•■Oil ,• 

2308 Afcyrum hypericddet, foliis obloe^, ramisan- 

cipitibus. SpeCl|ila5i^: ''v,' 

Hypericum .puibilpisn tfirens» ' caule 

comprefTo l^neo,? adjlbifla l^toa .alato, iflore 
luteo tetra|etald.’i lifldh. planti 104. R-. 

'.•''"'•':*'!.:vs;: ,'v r:-, , ' , 

S3©9 Alff^tubm, akernatim 

' ikcXjmpditiWfolioKs cimeifori^^ 

■ tis»"' ‘Lib. SpeCj'-planti.' 15414 •■ 

23 1 0 Ballpta ‘dtai cordatis.indivifis ferratis, ca- 

lycibus fubtruneatis. I^n. ^^pe&pSaBt. 814. 

uid Ballote 
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- Ballbte fibre albo. Tourn. Infi:. 185. 

2.3.11 Bidens bullaia, foliis ovatis.ferratis, inferioribus 
. ogpolitis, fuperioribos. tcrnatis, iaterraedio 
majore. Lin. Spec, plant. 1 167. 
a3i2 .Aik’ it. 243. ■ Lin. Spec. 

• plant. 530. ' ; 

Cufcuta baccifcra Barbadenfium. Piuk. phyt. 
tab. 172. 'f. 2. 

2313. CenchrHs>acbiaabfua»:p^ fpicata, glumis 
muricatis^ fetis ciliaribus. Lin. Spec, plant. 

■ , '14871.^ ^ . 

Gj*arnen caninto naaritimum alperum. Bank 
prodr.'g. tak 2. . 

2314 €layfacthen*uj®i^ i foljis pinnatis, 
inciforferratiSi. caule,multifl.0ro.’ Rloy Lugdb. 
174* jLikjSpec.. plant., ■ 

Tanacetum momtaaUmindd(:fft«n, minoref^^ 

Bauh. pin.? 132. .n f ' - 

Z3-1 faUcifolm, Lerbaceus, patulufi^; villofus^ 

j\ j . 1 ; ; IBpafi.tuSil flonbijs- ^ raceniofis ereflis, pedi- 

cellis horizontalihnsi ' Lifl. Spec, plant. 


Ciftus fdlio felka^; . Babh.,pin. 464. 

-f3i7^LIybpWs|l^^ iipiilis involucro 

o ''c 124. 

'■ . t<jrnisglabrisl^^ 


I si A »( ' Jtfc# “ V, A- 
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Erica humilis, cortice cinereo, arbati fiorC" 
Bauh. pin. 486. 

£319 Erigeron ratais lateralibuS multiflo'* 

ris, foliis lanceolatis integerriitiis, calycibus 
fquarrbiis. Lin, Spec, plant, 1219. 

2320 Fumaria capreolata, pericarpiig monofpermis 

racemofis, foliis fcandentibiis fubcerrhofis. 

■ Lin. Spec, plant. '98 jj. 

Eunaaria major fcahdens fldre pallidiore. Raj. 
Syn, 204. 

2321 Heliotropium Indictmt foliis Cordafo-ovatis 

acutis feabriufculis-, fpkis folitariis, fru€tibtis 
bifiidis. Lin. Spec, plant. iB'y. 
HeliotrQpium Atneficanum c^eraletioi, Pluk, 
phyt. tab. 2^5. f. 4. 

2322^^Hordeurn flqfculis omnibus herma- 

phroditis, ariftatis ; brdiriibiis duoBus erec- 
tioribus. Lin, Spec, plant. 125. 

Hordeum polyfticbbn Vernufn. Banh. pin. 22. 
Hifi. Ox. III. f. 8. tab. 6. £ 3. 

2523 Hofdeum fldfcblis omnibus herma- 

phroditis femiriibu^'decoiticatiS. Lin. Spec* 
plant.'i25. ' ' ' ’ ' " " 

,2324 llovdienm. di]llicho?ti iftbfculis lateralibus maf* 
culls muticis, feoiinibus angtilaribus itnbri» 

^ c?atis. Lin. Spec, plant. 125. 

Wordeumdlflidhdn. BSub.'pin. 22- Llift. Ox. 

1 1 1 . £ 8. tab. 6., %. I. 

2325 Horminbm cUneiformr-bb-* 

longis, caule bifolibi Lib. Spec, plant. 

832. ' ■ ' ' ' 

iMelifla atroruberk bugUl® ToTip- Hort» 
, , , Mlih. zig. talj. 175. fig. ii'B." 

' * O d<l a 2326 Jufti* 
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2326 Jufticia hyppifolia, fruticofa, foliis lanceoiatis 
. integerrimis, pedunculis trifloris ancipitibus, 

brai^eis calyce brevioribus. Lin. Spec, plant. 
21. 

2327 h^dLVif^&fcarwla, foliis verticalibus carina acu- 

leatis. Lin, Spec, plant. 1119. 

Ladtuca lylvellris cofta fpinofa. Bauh. pin. 1 23. 

2328 Lathyrus, Aphaca, pedunculis unifloris, cirrhis 

aphyllis, llipulis fagitato-cordatis. Lin. Spec, 
plant. 1029. 

Aphaca. Lob. ic. 2. p. 70. 

2329 Ly thrum, HyJfoptJoUa^ foliis alternls Itnearibusj^ 

floribus hexandris. Lin. Spec, plant. 642. 
Hyflbpifolia. Bauh. pin. 218. 

2330 Milium paradoxum, floribus paniculatls arifta- 

tk. Lin. Spec, plant. 90. 

Gramen avenaceura paniculatum gaUbprovin- 
ciale, aquilegiae femine. Hift. Ox. ixi. 
214. Pluk. phyt. tab. 32. f. 2. 

2331 Ofman^a cri^Ut frondibus fupra decotnpofitis,. 

pinnis alternis fubrotundis incilis. Lin. Spec, 
plant. 1522. Hudf. Angl.383,, 

Adiantum crifpum alptnum. Kaj. Syn. i'26. 
2332. Panicum Itakeum^ j|)ica compofita, fpiculis. 
^lomaerati^ fetis immixtis, pedunculis hirfut- 
tis. Lin. Spec, plant. 83. 

£ pankuh Bauh. 

fin.' 27.* 

233^3 fpica tereti iavoluccllis bi- 

' tinduIatO'r.. 

^hfe|pR-jfpic|’^]^ci> aggregate flof- 

M Vifk i34. 

2334 PaCerina. 
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2334 Paflerina fnrfuta^ foliis carnofis extus glabris, 
caulibus tomentofis. Lin. Spec, plant. 513. 
Thymeljea tomentofa, foliis fedi minoris, 
Baub. pin. 461. 

23 3 5 Potentilla Norvegica, foliis ternatis, caule di- 
chotomo, pedunculis axillaribus. Lin,. Spec. . 
plant. 7 1 5'. 

Quinquefolium hirfutum luteum paucioribus 
laciniis. Loefel. PruC 218. tab. 70. 

2336 Ftanclh grandi^ora, foliis omnibus ovato-ob- 

longis petiolatis. Lin. Spec, plant.. 837. 
Prunella cserulea,. magno fldre. Bauh. pin..26i. 

2337 Pforalea corylifolio, foliis fimplicibus ovatls, 

Lin. Spec, plant. 1075. 

Loto affinis coryli’ folio, Pluk., pbvt. tab- 96. 

f._s^ 

2338 Rubia peregrim, foliis - quaternis., Lin. Spec. 

plant. 1 59'. 

2339 Salvia Hifpanica, foliis ovatis, petiolis utrinque 

mucronatis,. fpicis iinbricatis, calycibus tri- 
fidis., Lin. Spec, plant. 37. 

■ Sclarea idilpanica,. Tabern. Oift. 764. ic. 

■ 374 - ' . ' ' " ; ■ ' ■’ 

23.40 Sauicula Marilandica, flolculiLmafculispedun- 

culatis, hermaphnoditis feflilibus. Lin, Spec, 
plant. 339. 

2341- Satureia- bortenjis, pedunculis bifl'or-is. Lin, 
Spec plant. 795., 

Satureia hortenfis. Baub, pin- 2 l-8k 
2342 Saxifraga ^^llaris^ foliis ferratis,. caulfr nudb ra- 
ixiofo, petalis acuminatis. Lin. Spec, plant.. 
572. Hudf. Angl. 156. 

2343 Saxifraga 
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2343 Sasifraga aizoidcs, foliis caulinls lineari-fubula- 

tis fparfis nudis inermibus, caulibus decuai- 
bentibus. Lin. Spec, plant. 576. 

Sedum Alpinum, flore paJlido. Bauh. pin. 
284. Hift. Ox. III. 477. f. iz. tab. 6. 

3 - . . 

2344 Senecio hieracifolius^ corollis nudls, foliis ani- 

plexi caulibus laceris, caule herbaceo credo. 
Lin. Spec, plant, 1215. 

Benecio Americanus altiffimus blattarias f. hie- 
racii folio. Hern, par. 226. tab. 226. 

2345 Serapias latifolia^ bulbis fibrofis, nedarii labio 

crenato, obtufo, petalisaequali, frudibusp^n- 
4 ulis. Hudf. Angl. 341. 

Serapias bulbis fibrofis, foliis ovatls amplexi- 
■caulibus, floribus pendulis. Lin. Syft. Nat. 
vol. li. 593, 

Helleborine altera atro-rubente flore. Raj. Syn. 

12346 Serapias palujiris, bulbis fibrofis, nedarii labio 
obtufo crenato, petalis aequali, frudibus pea- 
dulls. Hudf. AngL 341. 

. Serapias bulbis fibrofis, foliis ertfiformibns, 
floribus ; pendulis.. Lin. Syft. Nat, vbl. iL 

HeUeborine palufttis noftras. Raj. Syn. 283. 
2347 Serratulo foliis lanceolatis integerrimis, 

, .<aIycibos fquarrofis pedunculatis obtufis la- 
■ -,j,” .t^ral^bus..^_^,^I^ii 3 , Spec. 'plant, u 47, 

'i . ai^nis, Americana, bulbola, floribus 

icariofisbapitdJitipontextis. Rlult. pbyt-. tab. 

. ■ / «»77»f. 4 . '',7 ' 

f ' ■ ..'.'^349 Side- 
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^3+8 Siderltis fcordioide?, foliis lanceoiatls fubdenta- 
tis fupra glabris, braSeis ovatis dentato-fpi- 
nofis calycibus asqualibus, Lin. Spec, plant. 
803. _ • * 

2349 Tanacetum annuumyioYi\& bipinnatifidis lineari- 

bus acutis corymbis tomentofis. Lin. Spec, 
plant. 1184. 

Abfinthium. corymbiferum annuum. Tourn. 
458. 

2350 Vihmnnm dent atiim, foliis ovatis dentate- ferra- 

tis plicatis. Lin. Spec, plant. 384. 
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LIV. A Defcripthn of th Lymphatics of 
the Urethra and Neck of the Bladder, By 
Henry Watfon, Surgeon to the Weftmin- 
fter Hofpital^ and F.R.S. 


Read Dec, 14, f I '<HE valvulsc lymphatics^ as a fyftetii 
1769. Jll^ veflels, fut generis, are allowed 
to have a very confiderable omce in the animal mco- 
Bomy j but an office, fubordlnate to that of the blood-* 
■velTels : at lead:, they have been fuppofed by many of 
the phyfiologifts, not of fo much confequence, in prc- 
ferving the health and life of the animal. 

If we eonfider, that an obftrudled thoracic duSl„ 
which is in fadt but a large lymphatic, will deftroy 
life as effedually as a ligature made upon the aorta 
kfelf } we muft conclude the lymphatics to be veffela 
of much greater importance than fome have imagined r 
nearly of as much confequence, in fupporting and 
carrying on the animal fundlions, as the arteries and 
veins themfelves : for if an obftrudtion of the aorta^ 
«r grei artery, can produce a very quick, or fudden, 
death? an ohfiruBed thoracic duSi will as Certainly 
lead to a teffioas and lingering one. 

'Thecafe qf t&eobftrudl:ed</«^, tbougji not indeed 
often ieen, yet is every nw and then to be met with. 
It is the one cauJe of a marafmm not known, or not 
attended fo » gerieraUy owing to an enlargement of 

the 
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the lymphatic glands that lie near to, and in conta(!t 
with the dud: : generally too attended with obftruc- 
tions in the more external conglobate glands ; there- 
fore always to be fufpedcd, where we have thefe- 
appearances, accompanied with a gradual wafting of 
the folids. In children and young fubjeds we meet 
with proofs of this difcafe j a dii’eafe, which never 
coul-d have been learnt, but from the dilTedion of 
morbid bodies. 

The lymphatics are faid to be the true, and only 
fyftem of abforbing veffels. I will fuppofe they are; 
though perhaps this opinion may yet admit of fome 
doubts : however, they certainly are the velTels that 
take up the watery latex from moft parts of the body, 
and return it back to be again mixed with the blood. 
This free abforption of the lymph is the great fecu- 
rity againft fuffocation, injurious prefTure, and an 
obftruded circulation in every part of the animal. 

Many valuable difcovcries have lately been made, 
of the exiftence of thefe velTels^.in birds. Mi, and 
amphibii. That moft accurate and indefatigable ana- 
tomift, Dr. Hunter, has writ fully and explicitly 
upon the lymphatics in the human body? and yet, 
ftill it is to be wiflied, we knew more about 
them. , 

We have not been able , to fee their origins in any- 
one inftancej we have not traced them through the 
whole body,, as 'we have done the hlood-vefiels.. It 
is reafonable to fuppofe they abound , univerfally^p ibut 
it is doubtful whether in many parts thqy exift, ,or 
not ; for the moft eminent anatomifts corjfeft, there 
are many parts, in , whieb,p hitherto, they have not: 
been able to difcover them.’ , ' , , 

V, Vot.LlX. ■ " ' E'ee It 
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It may not therefore be uaentertaining to this 
learned Society, who fo ftudioufly promote every ufe-^ 
ful inquiry, not only to have a demonflrative proof 
of the exigence of lymphatics in a part of the human 
body where they have not as yet been diicovered ; 
but alfo to have an opportunity of knowing that the 
true origin of tbefe veffels may eafily be fliewn. 

As to their precife origin, it has indeed been con- 
jedlured, and very reafonably, from experiments d 
^Djleriori. 

It has been fuppofed they arife from all the furfaces 
and cavities of the body ; becaufe thin fluids and fubtle 
particles will be taken up from fuch cavities, or fur- 
faces, and will be readily enough conveyed into the 
blood : but then it has never been flaewn, that they do 
arife from any one fuch furface or cavity. ' 

Commonly, the lymphatics are never filled from 
their beginnings, or little orifices. When they have 
been injedted, it has always been done by ufing fome 
vbleoce j either by cutting into them, burfting, or 
tearing them afunder j fo that the injedtion rather 
gets in fome how at the fide, and not at the extre- 
mity of the veflel. 

The ladleal vcflels perhaps cannot, at leaft have 
never been, to niy knowledge, injedled from the 
jdayi^ty^ , ipteftine, in' '.the . «teul body. • It is 

. as, the |ymphatics',are'ficnilar to 'tbefe 

in dtitS^ tbeif origins muft be alfo fimilar : 
that if the orifices of the ladteals are too fine to be 
difcoveifed, the lymphatics are alfo too 

delicate to be ^t. ' ^ But with regard to the 
lymph^cs pf the fnimati drih8f.ry» bladder, it is cec- 
. tainly ptherwife. WUeti’^ is ftolhatid fodnd. 
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we may, with a little trouble, blow into the mouths 
of thefe veffels, fmall as they are j or introduce a fine 
briflle into them, if we have but a fteady hand and a 
good eye. I have frequently done both, in the pre- 
fence of many witnefTes j fo that, without ufing the 
knife or lancet, the leaft force or violence, air may 
be thrown into the lymphatics from their very be- 
ginnings ; and mercury may be made to pafs by the 
j&me orifices. 

Though I have faid we may eafily have an ocular 
demon ftration of the origin or mouth of the lympha- 
tic, in this part of the human body, I muft confefs, 
it is not always we -can have that fatisfaflion : no part 
is more frequently difeafed. : inflammation folders up 
the mouths of thefe little veffels ^ and it is not to be 
expedted we can fhew their orifices when the urethra 
is in fuch a ftate. 

It will always require feme dexterity to catch the 
opening of the lymphatic; but the brilile, once fairly 
introduced,, will generally pafs with great eafe feme- 
way within th.e veffeL 

Here then we may fatisfy ourfelves in what manner 
tlie lymphatics do ad;ually begin from furfaces: and 
to thofe who, without ever having feen the origin of a 
lymphatic, have never thelefs reafoned fo well, and ,fo 
juftly, upon this fubjecSk, it may perhaps afford feme, 
pleafurc and fatisfadtion to find thek conjedlures agree* 
ing fo perfectly with, the ftrudlnre.. 

The fitoation of the lymphatics,, in general,, is fa— 
perficial ; that is to fay, they are moflily to be feen uppm 
iiirfaces. ; though there are fame deeper feate^^ dttes,, 
which accompany the blood veffels. Th^ hayfcb^n*. 

' ■' E e e'z. ' ' ' . , ' ."’vfielli 
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weli defcrlbcd by authors, as exceeding fine, tender, 
and tranlparent veflels, frequently joining into one 
another, and interfetfed by a number of very delicate 
membranous pouches or valves j fo that, having an 
injedlion thrown into them, they give the appearance 
of being full of little knots. 

The lymphatics are apparent enougli, when they 
xinite and grow large 3 but from their exility, want of 
colour, and tranfparency, are very difficult to be dil- 
covered before. 

Owing to thefe circumftances it is, that their origins 
have never before been feen j and that in many parts 
of the body, where they are neverthelefs fuppofed to 
exiftl they ftill lie unnoticed, Haller, after fpeaking 
of thefe vefiels in many other parts of the body, goes 
on thus : “ Qua2 a pene veniunt mihi minus nota 
font, fed didla Cqwpero. Alia hue a veficulis fe- 
“ minalibus tcndunt, aut certe ab earum vicinia, aut a 
veficasuffinarias fedef ant ab ipfa demum vefica, qu® 
** quidem vafcula iterum fateor mihi nondum vifa 
“ efle.’* So that Haller, who knows fo well the 
ftrudture of die human body, knows nothing of thefe 
lymphatics of the bladder, or membranous portion of 
■the urethra. ■ . 

The lyft^hktics of fhe urimry human bladder and 
“'■Mrethfai'^XK ffieW'themfelVes on each fide the wr«- 
montanum oi caput ^aJJtnagtms^ and by very little ori- 
fices t|ke thetf prigipftpm the internal membrane that 
' lines thti ^^'‘^-hlkiiider'i ' bn’ wMofe ' forface -they 

'open. ' ‘ ip } < , • k , , ■■ : 

' In their nkforaf thiey'.appear like foffiahy fine 

\ ' ■ as 
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as they pafs over the proftate gland and necfc or the 
bladder, and inofculating or communicating very fre- 
quently, they form a kind of network or embroidery. 
From hence they are continued through the cellular 
membrane- behind the internal coat of the bladder, 
and feem to join with the lymphatics of the ‘vejiciilcs 
femmalcs, to be continued with them to the neigh- 
bouring glands, and fo on to the thoracic dudt. 

I have not been able to find lymphatics in any other 
part of the urethra ; indeed, this- canal . feems to be 
perfedly void of them till we come to its membranous 
portion, where we meet with thefe 1 have been de- 
icribing ; and it may be remarked, that here they are 
placed in that part of the urethra where the greatefi; 
quantity ofmoifture isfupplied. Very probably the 
fealing up the mouths of thefe delicate veflels, by fre- 
quent inflammation and induration, may give rife to 
that obftinate Jiillicidium which is feldom or ever 
cured ; owing to an accumulation of thin fluids, with 
a faulty abforption. 

Thefe lymphatics of the urethra aqd bladder alfo 
point out the road, by which any fubtle ‘virus may pafs, 
with the lymph, diredfly into the mafs of blood, and 
contaminate the whole habit, without giving the lead; 
appearance of any local diforder. 

To have a clearer idea of the veflTels 1 have been 
treating of, I muft beg leave to refer to the drawing 
annexed, in which thefe lymphatics of the urinary 
bladder and urethra, in the human body, are care- 
fully and very accurately delineated. 


Expla* 
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Explanation of Tab. XVI. 

This drawing is an exa<a reprefentaticm t>f the lym- 
phatics of the urethra and neck of the bladder, as 
they appear after having been injefled with mer- 
cury, and preferved in fpirits. 

A. The membranous portion of the urethra flit 
open* 

B B. Brilfles in the dniSts from the v^mks.femimles^ 

C C. Proflate gland* 

D D. The inferior part of the iDladdet laad open. 

E E* Briftles in the ureters where they open into flic 
bladder. 

F F. The lymphatics. 


LV. EcUpfes 
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Read December ar, 17 (Jp. 

LV. Eclipfes of Jupiter’s Firf Satellite, 
the Eclipfe of the Moon, and Occultations 
of Fixed Stars hy the Moon. Obferved 
at the Royal Obfervatory at Greenwich, 
m the Year 1769. Communicated by the 
udjlrommer Royal. 


Apparent dme^ 


1769 



h 

/ 

ft 

March 

29 

Im. 

IZ 


7 

April 

12 

im* 

16 

16 

8 

April 

28 

Im. 


3 S 

I 7 f 

May 

16 

Em. 

{? 

3 ^ 

31 

*5 

35 

June 

8 

Em. 

9 

40 

36 

June 


Em. 

II 

35 

S 3 

July 

X 

Em. 

9 

5<3 

24 


with a z feet reSe^lor of Short’s confir* 
with a z feet refledor of Bird’s confer* 
with a 2 feet refledor of Short’s, 
with a 2 feet refledor of Short’s, 
with a 6 feet relledor of Short’s, 
with a 6 feet refiedor of Short’s, 
with a 2 feet refledor of Shore’s* 

Air a little hazy. 

with a 2 feet refledor of Short’s. 
Jupiter very clear. 


ECLIPSE OF THE MOON. 

Obferved with a 3I feet achromatic treble objed glafs telefcope of Do!*- 
lond, with leaft magnify ng power 30 times ; and a z feet refiedor of 
Short’s^ with leaft magnifying power 60 times. 

Apparent dme. 
h / // h t ff . 

DeC;i2 x6 f7 13 16 57 9 Beginning of eclipfe. 

1753 , The' 'fhadow hrfi: touches Kepler. 

17 3 33 bilieds ditto. 

■ 17 4 3 *7-3 3^ covers ditto. 

Apparent 
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1769 

Dec. 12 


Apparent time, 

h ^ h f 

17 9 x9 ■ 

17 10 52 17 10 30 

17 13 22 

17 15 54 I? 15 18 

17 16 56 

17 I B 20 

17 20 I 

17 26 I 17 26 5 

17 30 5'2 

17 32 58 17 33 20 

17 35 17 

17 36 17 17 37 5 

17 39 42 

17 40 17 17 40 43 

17 45 14 

17 S 3 9 17 S 3 38 

18 6 52 18 6 55 


The lhadov/ touches Pytheas. 

covers ditto, 
covers Timochares. 
covers Archimedes, 
touches Eratofthencs. • 
covers ditto. 

' billeds Copernicus, 
touches Mare Sereni- 
tatis, 

touches Manilius; 
cove'rs ditto, 
touches Menelaus, 
covers ditto, 
touches Plinius, 
covers ditto; 
covers Dionyiius. 
covers a ipot between 
Plinius and Fre- 
mont. Somnii. 
bi fleets a black fpot 
furrounded by a white circle in 
Terra Mannse, lying in a leni 
joining Langrenus and Kepler, 


The obfervatfons in the firfi column were made by myfelf,. with the 3|- f, 
achromatic telefcope j and the others by my ailiflant W. Bayley, with 
the 2 f, refledlor. 


OCCULTATIONS OF FIXED STARS BY THE 

MOON, 

' ' ' Apparent time, 

April II 7 24 II Em. of ^ Geminorum, from the Moon’s bright 
limb. Certain to c or lo^ieconds^ with.Doi* 
. iond’^s 3I feet telefcope, 

9 '' Em. Geminorum,, from the Moon’s bright 

limb, with a 2 feet reEedtor, ' The true emer- 
: lion is fuppofed to. have been about c fecoads 

fooner, ' ■ ^ ' ' 


Mean 
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Mean time. 


Sept, 15 


Sept, 20 ' 


Sept. 25 ' 


8 I 43,3 im. of z6Pircium, at D ’s brigltlimb, 
with 6 f. rei^edlor, cenaiu 10 i", • 
between 10 22 47,3 and 49^', 3 1 

with 6 feet reH. I im. 2d >£ Tauri 

between 10 22 50,3 and 5i",3 fat ]> 's bright I . 

with 2 f. ref. by W. B. J 

10 28 i 9>6 im. of ift « Tauri, with both te- 

lefcopes exadlly the fame. 

11 12 28,2 em. of ift z Tauri, at D dark limbj, 

with 2 feet refledlor. 

II 16 54,5 em. cf 2d x Tauri, with both telef- 
copes exadily the fame, 

17 24 14,6 im. Leonis, at D ’s bright limb, 
with 6 feet refi. 

. 17. ^4 ditto, wkh 2 f. reiledlor, by W, B. 


The flar was eclipfed to the north of 
the Moon’s center, and the time 
feemed certain to lefs than a fe- 
cpnd;, with', both telefcopes. 


Mov. 



14 39 3,7 im. of 2d a Cancri, at Jy ’s bright limb, . 

' with 2 f. refl. Uncertain to 10"'. ' 

5 49 >3 of ditto, at D ’s dark limb, in- 

ftantaneous, and the fame with 
both telefcopes. , 


ItTrOL. tix. 


r f f 
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Read December i, I7d9. 

LVI- ^cUpfes of Jupiter’s Firf SaietliU^ 
qpitb an Eightee?i Inch RefleShr of M"r. 
short’s. Ohfermd by Dr, Wilfoti ai the 
QX-al^viObfervutory. 






Equa] 

[ time* 

Apparent, 








h 

/ 

// 

/rf 

h 

/ 

ft 

//;- 



1 762 

SepU 

11 

Im. 

io 

5 S 

33 

21 

IO 

55 

33 

2 I 

good. 



Odi> 

4 

Im. 

I r 

1 

58 

~ 

II 

13 

2 Z 

21 

good. 



l^ov. 

H 

Ein* 

6 

8 

33 


6 

53 

43 

ss 

indifferent 


2.1 

Em. 

8 

1 

31 

38 

8 

16 

39 

good 

[ly cleafi 

1763 

Qd:, 

23 

Im. 

12 

fo 

24 

— 

13 

5 

S 6 

S3 

good, 

airextreme* 

fiov. 

1 

Im. 

9 

12 

18 

43 

? 

28 

29 

18 

good. 

like the for-* 

1764 

0^- 

25 

Itn; 

16 

8 

48 

— 

16 

24 

40 


xndif.; 

good, [mer* 

1765 

pebr. 

H 

Em% 

6 

18 

28 


6 

3 

55 


good. 


7 

Emt 

,15 

2 

24 


11 

51 

29 


good. 




29 

Im. 






S 3 

26 


indifferent. 



Z 2 

Im. 

15 

54 

4 

^ — ■ 


54 



indifferent. 

1766 

April 

20 


8 

4 

^3 


8 

5 

41 


good. 



Solar ficlipfe. ^ " h r » 

2769 ^larch 51 Beginnittg 10 58 16 20 54. 15 9 

Gr, obf. 22 19 3 52 15 2 

End 23 46 55 23 42 32 


4769 <S AIt*of l>’s 

i *K wefr Einb* Merid, tinder limb* 
K # » 0 7 // 

6 jz 6 io 47 36+ 


Patts of 
® parts* 


22 I. 14 


Ther* 

withont# TMs iis tbe Only one of the 
Inebea • r- ^ ^ ' **' Moon iince the gnadrani 

29,66 49 46 was in order. 


5, The cftjadOtt of time made ufe of* is taken from De la CaiIIe% 
fepheocrf®" ^ ^ ■. . 

■ ‘ ‘ \ ^ ■ OS/er^ 


■ 403 ; 


Ohfer-vations sf EcUpfes of Jupiter’s Eirf Satellite, 
proper: to be compared with the foregoing s.vfj, in or- 
der to deterrnhie the Difference of Meridians of 
Greenwich and Glafgow. Commimkatcd bp the 
Mf ronomer Royal. 

App. time,. 

h t ft 

1762 Sept. II' Im. II 12 4S S-urry-flreet, z feet refleflor. F/ 

N. Maikelyne. 

4 Ini. II 31 I Surry ftreet, 2 f. ref. Obfer^ed by 

J. Short. 

Nov. 3 Em. 15 56 57I; Greenwich, 6 £ ref. By C. Green. 

Nov, 12 Em. 12 10 56 Surry-&7. 2£ re£ By J. Short* 

1763 Ofi:. i6 Im, ii 27 39 Surry-flr. 2 f. ref. By J. Short. 

Nov. 1 Im. 9 45 35 Surry-lir. 2 f.ref. By J. Short., 

1764. Nov. 4 Im. 13 337 Greenwich, 2 £ ref. By C. Green. 

Nov, 10 Im. 14 37 II Greenwich, 6 £ ref. C. Green* 

1765 Feb. 19 Em. 13 46 42 Greenwich, 6 £ re£ ByC. Greeiv 

good obfervation. 

Dec. t Im. 10 40 II Green w. 18 inch. ref. \ 

8 Im, 12 51 34 Greenw. 6 f. re£. Air | 

very clear. t By N. 

15 Im. 14 22 3 Greenw. 6. £re£ f Ma&elyoe 

22 Im. 16 12 19 Greenw. 6 £ ref. 

‘ 24 Im. 10 3927 Greenw. 6 £ ref. J 

X766 April II Em. 11 56-30 Greenw. 6 £ ref. ByJ, Dymond, 

N. B. The late Mr, Short’s houfe, in Surry-llreet,. where fome of the. 
tbjQve obfervations, were made, is 26'^! of time weft of Gree.nwkh. 


F f f a 


LVII. 
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LVII. ExiraSi of a LeUer to the Reverend 
Nevll MailcelynCj Afronomer Royal^ from 
Mr. Benedid; Ferner, F. R. S. Dated 
Stockholm, June 9, 1769. Fra? fated 

fro??? the French. 


Sir, 


Read Bee, 2 

. ^769- 


A M more furprized that the times of 
the con tads of Venus and the Sun’s 


limbs, obferved here, by different obfervers, with 
different inffruments, agree fo near together, than I 
am at their difference j for the nearnets to the ho- 


rizon, and the extraordinary quantity of vapours 
with which the atmofpbere was then loaded, not 
■only caufed the limb of the Sun to tremble and un- 
dulate, but alfo gave it, if I may fo exprefs myfelf, 
'the form of a large faw, the eminences being lu- 
minous and the cavities black, which lliifted places 
‘like the waves of a tempeffuous fea. 

Tfhcire "was no reafon for fixing the moment 
<ef the ingrefs of Venus fooner than £he had made 
a greater cayity in the limb of the Sun than the 
■depth; of the weaves or black notches ; and then 
one might he \iery‘ fure of the fadt ; but certainly at 
that time fbme leconds muff have been pafffed 
■fromr the hymning of the ingrefs. Therefore, I 
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am- very well perfuaded, that 8^ 24,' 9" apparent 
time, which I took for the beginning of the ingrefs, 
is four, five, or fcveii feconds too late. 1 hoped 
to fee the internal contact with tnore certainty 5 
but I was miftaken j for I found- as great difficul- 
ties there, though of another kind. When I judged, 
by means of the circular figure of, the Sun’s dife, that 
Venus fhould be intirely within the Sun, I could not 
yet fee the luminous cufps of the Sun join together be- 
hind Venus, who, on the contrary, appeared to carry 
the limb of the Sun along with ner, which appeared 
to bend towards Venus, leaving a black cavity in his 
limb ; and a moment after, when 1 thought I faw 
the whole body of Venus in the Sun, a little black co- 
lumn appeared to proceed from Venus towards the 
imaginary limb of the Sun. The whole of this phie- 
■nomenon was certainly, in my opinion, the efieft of 
the tremors of the limbs of the Sun and Venus ; but 
I took 8^ 41'' 48''' for the moment of the internal 
■contadf, when the thread of the Sun’siight clofed be- 
hind Venus. 

The limbs of Venus were, at leaft, as tremulous 
and ill defined as thofe of the Sun. Sometimes Ve- 
nus had black eminences, which projedied fo much 
that they were not unlike a pointed truffle. The 
firfi: notch made by Venus in the Sun was not round, 
but refembled an obtufe angle. The diameter of 
Venus, which was perpendicular to the Sun’s limb, 
appeared the greateft while Venus was paffing over 
the Sun’s limb j but after Venus had paffed the Sun’s 
limb, the fame diameter appeared the fmalleft j fo that 
Venus prefeftted herfolf in both thefe cafes under an 
©val form, but in contrary diredions, 

Clon^ 
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Clouds hindered us from obferving the beginning 
of the eclipfe of the Sun i but I obferved the end of 
the eclipfe, at lo’* 4' 53" apparent time, with an 
achromatic telefcope of Dollond, of 10 feet, magni- 
fying’ 96 times } the fame telefcope which I ufed in 
obferving the tranfit of Venus. The difference of 
meridians between Stockholm and Upfal is 1' 40" of 
time. 

I have the honour to be, 
with the greateft friendfhip and efleem, 

Sir, 

"Your moft obedient, 

humble fervant, 

B. Ferner, 


I. VIII. 



[ 407 ] 


■LVIII, Olfervaimis of the Venus 

over the Sun, June 3, 1769 ; and the 
Mclipfe of the Sun the next Morning \ 
'made at Eaft Dereham, m Norfolk, by 
the Rev. Francis Wollailon, F. R. S. 
FxtraSied from fome Letters addrejfe-d 
to the Rev. Nevil Mafkeiyne, F. R. S. 
mid Afronomer Royal. 


Iieadbec. 21, H E telcfcope I ufed was a refle<5i:6r 

1769. gj^Qj-pg^ of 12 inches focus, witli 

a power that magnifies about 55 tirnes. My clock 
was made by Holmes. It efcapes dead feconds, has a 
pendulum with a wooden rod, and is firmly faftened 
to a ftack of chimnies in the room Where I obferve.. 
i had lately received it from London, and regulated 
it by tranfits of the- Sun and ftars, taken with a tranfit 
inftrument of a peculiar kind (defcribed at the end of 
this account) j and alfo'by equal ailtitudes of the Sun, 
taken with another inftrUmeUt of my Ovfn naake. By 
feveral tranfits of the BUii and fixed ftars, obferved in 
the latter efid of May and the beginning Of june^ I 
■found I had brought it to go at the rate of mean folar 
time vqry nearly, i. e. loiing but i''" in 14 days 5 and 
by tranfits of the Sun, it appeared tobt: tbo flow 

for mean time, on the third of June. Btit by a iaeah 



[ 4°8 ] _ 

of 8 days obfervations of equal altitudes, taken in 
June and the beginning of July, the clock appeared 
flower than was found by the tranfit-telefcope, 
which was not perfedly adjuftcd j though, as its error 
continued always the fame, it was very fufficient for 
determining the rate of the going of the clock. 
Hence, on the day of the tranfit, the clock was 6",7 
or 7" too flow for mean time ; and the obfervations 
that follow are corredted accordingly. 

In watching for the firfl: contadl of Venus, I kept 
my eye on the Sun’s edge where the contadt was ex- 
pedled; keeping that point nearly in the center of 
my field j and the firfl: impreffion which I faw 
(without any penumbra or atmofphere that I could 
perceive) was. at it! 3 a'' by my clock, or 
7^ 1 2'' 3 9’'' mean folar time. I looked particularly to 
fee whether the reft of the Planet were vifible while 
pnly part was on. If I faw that, it appeared as a 
portion of a larger circle: but I think I fhould not 
have obfer-ved it at all, if I had not looked for it. 
The darkpart on the Sun did not appear to me with, 
a fmooth edge ; and yet I could not difeern any un- 
dulation in it : but the clouds obliged me to Aide my 
finoakedl glafles fo often, it interrupted tpe much. 
I then tried my ftrongefl: thagnifying povver' of i ib,, 
but to hb f urpofe fior there wa^ an undulation op 
' ^e Sun*8. edge,iby that time,, lb, great, ‘that 1 thought 
it bell to return to the fornier povver of 55. .'Before 
the internal contadt, at about y*' 24^, Iloft tbe Sun 
entirely, and jtjiough there were- a few breaks in the 
.cloudy,'’ he' pe'^^ft'Upil.e^red more that evening.. , ... 

';As' to "thd ,eGlipfe''‘the)hbxt’;hpfhwig»'"^^^^ 

'^^ujire ;p^e^y i, there ' w^re 'ma% 

' '' """ " ' '' '■ '“fiyifig 
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'flying clouds ; whu h, however, did not deprive me 
of any obfcrvation I was capable of making. It be- 
gan here at i8’'42' 17" by the clock, or i8‘'42' 
24.'^ mean time (a cloud had juft pafled j but i can 
be fure it was not vilible 2'''' or before) 5 and it 
ended at 20’' 28' 1^' by the clock, or 20*^ 28' 
mean time. I ufed the magnifying power 55, as I 
had done for the tranfit. As I have no micrometer, 
the beft method I thought I could take to obferve 
the phafes of the eclipfe, was by the immerfions and 
emerfions of the Ipots ; which, if there were compa- 
rative obfervations in other places, might meafure 
them better than any inftruments I have- The 
fcheme annexed {hews the fituation of the fpots, as I 
judged of them by my eye; and the obfervations 
that follow refer to the numbers in the drawing. 
Tab. XVII. fig. i. 

Mean time. 

h / // 

18 4>a '24 Beginning of the eclipfe. 

44 37 Spot* I immerges. 

J91 31^ Th« nebula of fpo€ 2 begiiis* to iUai 
merge. 

4 47 Spot 2 quite iiiuiiferged, but not the 
nebula. 

14 56 Spot 3 immerges. 

16 44 . Spot 4 imnierges. 

18 50* Spot 5 immeiges, 

19 29 . Spot 6 immerges. 

24 56 Spot 7 begins to imtherge. 

25 22 Spot 7 immerges entirely* 

21:: Spot I imtuerges. ■ 

V.01..LIX. Ggg - Mean 
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Mean time. 

h / // 

jp 33 50 Nebula of fpot 9 begins to immerge». 
34 14 Spot 9 begins to immerge. 

34 51 Spot 9 immerges entirely. 

35 3 Spot 10 immerges. 

42 31 Spot 8 immerges. 

45 8 Nebula of fpot 2 begins to emerge.. 

45 52 Spot 2 emerges entirely. 

46 57 Nebula of fpot 2 emerges entirely. 

59 22 Spot 4 emerges. 

20 o 10 Spot 5 emerges. 
i 38 Spot 3 emerges. 

4 50 Spot 6 emerges, 
j 5 35 Spot 8 emerges. 

24 53 Spot 9 emerges. 

26 22 Spot 10 emerges. 

28 8 The eclipfe ends. 


The i^ots w and N° 8 were not vifible (or oVer- 
looked) on the Saturday mornjng, when 1 took a 
drawing of the others j but I think I may be fure were 
both feen that evening- The fpot a. certainly was 
not vifible the next morning, though N° 8 and all 
the reft were : and, as far as. I can recollect, tliat was 
its true fituation. But, as. the Sun did not break out 
till a fe% minutes before 7^ and was quite gone be- 
fore the internal contact, I had no. opportunity to 
watch it. . The roupdnefs and blacfcnefs of that fpot, 
at firft fi^^fted a,fufpid9n' its being a ;feteHite of 
Venus : but ,as“this is not coixphoraied by any. other 
accounts, it is probably a The two< wires at 

right 
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right angles to each other, exprefs a horary circle, and 
a parallel of the equator (the telefcope moving in the 
plane of the equator) j and ferve to flae-w the fituation 
of the fpots in general. The other is an oblique 
wire, the correfpondi-ng one having been taken out a 
few days before, in order to leave the field more 
clear. 

As to my latitude, I have tried it different 
ways with fuch inftruments as I have; but what I 
trufted to mofi:, were the zenith diftances I took of 
a Cephei and « Cygni at one time ; and n and ^ 
Urfas Majoris at another (for feme nights fuccef- 
fively) with my tranfit telefcope; from which I 
fiilpend, a plummet; at a certain diftance from the 
quadrant underneath, one of whofe radii becomes 
thereby a tangent ; which being graduated, I. cal- 
culate by it the diftance of Ifars near the zenith, 
and correifi: the errora of collimation by taking 
them' both ways. I have likewile taken ftars both 
ways, with my equal altitude quadrant, which in- 
i^ed fe a- wry imperfetp: inftrument for that purpofe: 
but, by^Caleuiating the mean, k turns out much the 
fame as- by the other method, viz. 52° 40' 20" 
northi ; 

The other figure (2) is a fketch of my tranfit-te- 
lefcojie; which you enquired after. The principle 
it goes Upon is this: the center of the obje£l-glals 
remains immdVeable, while the telefcope (by crofs- 
kkds at-ri^hf ahgles to each other, which interfedt at 
#hat center) hangs as it were from thence,, and has a 
ff fee -motion every way j and particularly its motion 
eaft and* wfeft: is ‘freed, as much as poffible, from 
ffll-ion. At the focus, where the crols wires are, 

G g g 3 it 
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it is fufpended by a fmooth even catgut, by which 
that end is let down to the altitude required. This 
catgut bears conftantly againft a deep angular 
groove that is cut round the end of the fcrew 
marked Aj by which means that end hangs al- 
w^ays from the lame point at all altitudes ; from 
whence, the centre of gravity of the telefcope 
keeps it conftantly in the fame plane. This fcrew 
runs eaft and weft j and therefore, when the te- 
lefcope is’ drawn up to a horizontal pofition, ferves 
to adjuft it to the meridian, by diredling the wires, 
to a diftant mark. The fettling of that meridiaij 
mark is certainly the fame in this as in other tranfit- 
inftrumenfs j and perhaps paipe is not gadfly righf^ 
But I fufpect my inftrujment errs in anot^r partipuT 
|ar ; that the line of collimation does not run paf- 
aliei to the interferftion of crofs axes and the center 
of gravity j which it ought to do. This is owing 
fp bad wprkmanftiip, yyhick a ficilfol operator cppJrJ- 
fet right j and» iwheti adjufted, I flfMtpMthinfe 
would not be apt to vary, but wopld alwaj^ cpn-f 
tinue to defcribe a true vertical, as indeed it ha? 
proved upon pial j having always, |n this rpdf 
form, kept to the lame errors at the fame 
todes. ■ 

The reil of thp drawing, I beljeve, 

|blf : e^oepthig the tpsp curved pipcfs pf 

b^wftsn which the itelefpppe j? dhefpifd j 
ard deigned to . keep oflF the ^r that wi^M 
■ pjs|:p fr whjcate'i, '^,.dp in, effeipt' 

. gteat,, ,i|i % : day •■thpe*, ' snd #!»?■ 

c|- :aft- light. : 
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The thought occurred to me while I was ufing 
Lord Charles Cavendi£h’s meridian line j to which 
you fee I thus adapt a telefcope i and there being 
fewer particulars necelTary to be attended to, when 
once redified, I thought it would be more fervice- 
able in a common building, than thofe tranfit-inftru- 
ments which require fo very fteady a foundation. 

Eaft-DereBam,. 

J)ins and July, 1769, 


Francis Wollafton. 


m. 



[ + 1 + ] 


LXIX. Ohfervathm of the Tran ft ^ Venus 
over the Sun, June 3, 3769 ; made 
hy . Mr. Owen Biddle and Mr. Joel 
Bayley, at Leweftown, in Pennfylvania. 
Communicatgd iy Benjamin Pranklin, 

LL.D.F.lis. 


Read Dec. 21, /"^VN the 26th of May, 1769, Joel 
1769* Bayly and myfelf arrived at Lewef- 

town (on Cape Hinlopen at the mouth of Delaware 
Bay), being ordered there, by the American Philofo- 
phical Society, held at Philadelphia, for promoting 
iifeful knowledge, to take an obfervation of the en- 
fuing tranfit of Venus over the Sun’s difc ; and im- 


mediately fet about fixing our time-piece, in a houfe 
(which we hired) on the fouth llreet of the town, 
where we were mofl: likely to be free from interrup- 
tion, and had an open view o£ the Sun and ftars for 
our obfervations. We fet a ftrong oak poft in the 


ground, tp which we fcrewed our clock cafe, refting 
the bafe of it on the, ground, the face of it fronting a 
door which opens to the fouth ward, fo as to be con- 
venient for ns to hear the beat of the clock, where we 


inten^d , to fik '’ ont' ; tefefcopes^^^ for 

taking equal aktthto.^ W then fet a poft in the 
grQuna|: ^ equal altitude inftrument, which was 

. not 
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not fo good as I wi&ed, but much better than a Had- 
ley’s quadrant, as .we found by experience, and the 
beft we could procure in time for our purpofe. It 
was a theodolite, with telefcopic fights, in which 
there were crofs hairs; it had a fpirit level to adjuft 
the plain of the inftrument horizontally ; and alfo 
one applied to the telefcope parallel with its axis, and 
at right angles to the other fpirit level. By means of 
thefe two levels and adjufting fcrews, we found we 
could adjuft it very nearly, the inftrument being a 
very good one of the kind. With this we fet ouf 
clock, by taking equal altitudes of the Sun, which we 
correfled by the tables publifhed in a pamphlet, in-^ 
titled, Inftrudlions relative to the enfuing Tranfit 
of Venus, &c. by the Rev. Mr. Nevil Mafkelyne. 
The 27th, we got fome good' conrefponding altitudes 
of the Sun, by which we fet our- clock j and took 
equal altitudes of fome of the fixed ftars, to prove- 
the rate of our clock. After this it continued cloudy, 
with' rain at times, and a high wind at north-eaft, till 
the 31 ft, when the clouds broke a little. During 
this time, we employed ourfeives in meafuring*tbe 
diftance of our place of obfervation from the ftone 
.fixed at the beginning, or eaft end, of the eaft and 
weft line, which is the boundary between the three 
lower counties and Maryland, and is fituate on Fen- 
wick’s Ifland j the latitude and longitude of this 
place being accurately determined by Meffieurs Dixon 
and MafoUi 

The meridional difference of the latitude of the 
place of our obfervation, north from Fenwick’s Ifland; 
at'the beginning of the eaft and weft line, as before 
dcferibedj being the eafternmoft end of the fouthem 

boundary 
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iboundary between the lower counties and Maryland, 
is 19' 41''' 24"''; and the meridional difference of 
longitude of the place of our obfervation, weft from 
the point aforefaid, in Fenwick’s Iftand, t,' 45''' of a 
■degree. Thefe data, with the latitude and longitude 
of Station Point, will determine exadlly the place of 
obfervation. 

June 2, the weather being clear, had good cor- 
refponding obfervations of the Sun. 

June 3, the wfefther being remarkably fine, had 
good obfervations tofetour clock. About 12 o’clock 
began to diredt our glafles to the Sun, keeping it 
continually in the field from then to the time the ob- 
fervation was paft. We agreed to watch, our te- 
lefcope one minute in turn, till about feven or eight 
minutes before the contadi \Vas expedled, left, by too 
fteady an attention to the glalTes, our fight fhould be 
impaired, fo as to difable us from difcerning the 
oontadl: clearly. I had left my telefcope the minute 
preceding the contadt, intending to apply tnyfelf 
:fteadily to it, from the next minute, until the obferva- 
•tiorr was paft j and when the 48th fecond was called, 
I applied myfelf to the glafs, and by the time three 
feconds were elapfed, I perceived, on that part of the 
Sun’s limb where I expe<fted the contadl,^ a fmall im- 
pnefjio^, ^ of Venus in 

^it|i,the M limb of the Sun, 

appear!^ at that ti,ihe in the field of the te- 
Jffcppe, h^d a fmali undulatory motion, which, I 
. was’ owing to denfe vapours, which arofe 

at djat: hi^ng hear«the fea. At Venus’s firft 

:;^f|iearfhce'btp'rime,. it;;vy^_^:p^l5| hke .one.of tbofe 
;WavesVc«i„tbbbi3ab:,pt'jf^^fbf.;&b-STO in 

bT'/' ’"'v' ■ />, -■■■■ fo. 
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fo foiall a proportion, that I remained doubt'ful fair 
feveral feconds, whether it was any thing elfe^ thus 
it continued, making a deeper impreffion, with that 
tremulous motion, for about ten feconds, when the 
tremor where Venus was in contaft ceafed, ahd the 
indenture was truly circular, with an even termi- 
nation. 

My abfence from the telefcope, juft before the 
contadt occurred, deprived me an opportunity o€ 
judging whether there was any appearance of an at- 
mo^here preceding the weftern limb of Venus in 
contadt} but when Venus had entered nearly one 
half of its diameter into the Sun’s difc, my compa- 
nion and myfelf faw a luminous crefcent, which 
enlightened that part of Venus’s circumference which 
was off the Sun, fo that the whole of her circum-* 
ferenCe was vifible, but did not continue fo, until .^hc 
internal contadl i and at the time of the firft internal 
contadt, the eaftern oi* external limb of Venus foemed 
to be united to ti^e Sun’s liuib by a black protu- 
herahce pr ijg^pnt,; l^hic^ was not brokp by djC 
entrance of the thread of till fooar fecouds aftpT 
that the regular citoumference pf Venus jfeeauedi to 
coincide with the $ans. • 

The telefcope I m^e ufo of for viewing the tran- 
ftt, was a reflefiing one, belonging to the Philadel- 
phia Library Company, the fpeculums of which 
are 2 | feet apart, and; the lenfes in the eye tube 
four inches apart j it was tbeleaft magnifylE^ powSc 
thatl ufed, as I found the tremulous motiohioo nifcldh 
magnified by the other po\yer. ^ The fmall Pne tyiis 
in, gtfodforder,'' and' S'lifoby''ah<i1|)^ 

on its difo, very clcarm' ‘ I' haa applied a poliir aids 

Voi.LIX Hhh to 
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to it, and made fome rack- work, by which ! could’ 
keep the fame part of the Sun’s limb in the field 
with eafe ; my companion was not fo well provided 
with a telelcope, the one he ufed being of Dollond’s 
refradting glafles of 4! feet. This we fixed, with a 
ball andfocket, to a poft, by which it was eafilydi- 
redted to the Sun. Thus furniflaed, we found the 
contadts to take place as follows, reduced to mean 
time. 

' " h. / rr 

Owen Biddle’s External con tadt at 2 11 53 

Internal one at 2 29 53 

Joel Bayley’s External contadi was! 

loft by an aocldenf, ’b«t feen by him, >2 12 15 
after U had tkfcen place, at j 

Internal ditto 2 29 53 


It mtift be noted, the internal contadl, given by 
Owen Biddle, is at four feconds before the thread 
bf li^ht had broken tbe dark ligament or protu- 
’Hhich Venus’s limb was united to the 
Hifih of the Sun, that being the time he eftimated the 
two limbs to be in contadt. 


The internal contadts, we tfiink, rr\ay be relied on ; 
the external happening fooner than ieixpecfted, occa- 
its fappeatancc,' Which made the'ex- 
a^^estra^^ a Ifttl© tiocertaim 

/ Sig^^d,. \ 

u Pr?, 

. w 4*-*l*': ’1 i. t * ^ 

^mined by 

/. ‘ ‘ : f The 
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The times of the contacts of Venus with the 
limb of the Sun, as feen by Owen Biddle and 
Joel Bayley on Cape Hinlopen j with the true 
difference of latitude and departure of the place 
of their obfervation, from the Middle Point be- 
tween Fenwick’s Illand and Chefopeak Bay, are 
as follows, viz. 

h r rr 


External contact at 
Internal con tad at 


2 II 53 
2 29 53 


I mean time 


The difference of latitude of thej 

place of obfervation, north of I 21,93 miks 
» Middle Point. J 

The meridian diftance of thej 

place of obfervation, eift of > *3iJ,6356 miles 
Middle Point. J 

The latitude and longitude of Middle Point were 
taken by Meffieufs Dixon and Mafon, and, as we 
fuppofe, communicated to the Royal Society, hut 
we are not yet acquainted with it. 

N. B. As We are not acquainted with the exad 
raeafure of a degree of latitude, agreeable to the 
above gentlemen’s meafurement, we have fent the 
difference of latitude and longitude in miles, and 
decimal parts, as it may be reduced to greater cer- 
tainty thereby. 

-J " h i 

H h h 2 ‘ K:emark8 
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Remarks by the Astronomer Royal. 

From the data given above, and the length of 
a degree latitude, found by Meffieurs Mafon and 
Dixon, in tbefe parts = 68,896 Englifh miles, the 
ditference of latitude of Leweftown and the Middle 
Point above mentioned (which is the feme with 
the point Aj fee Meffieurs Mafon’s and Dixon’s 
mealure of a degree, Philof. Tranfadt. vol. LVIII. 
p. 276) is 19' 53''' ; but the latitude of the point A 
was found, by Meffieurs Mafon and Dixon 38° 27' 
34’''; therefore that of Leweftown is 38° 47' 27'’' 
north j and the dijfereace of ks meridian, and that 
the pcHRt A, or their difference of longitude, is 
34' o'' =2' 16^' of time, Leweftown being to the 
eaff. But if die difference of longitude of Lewef- 
town eaft of* the Stones on Fenwick’s Ifle be fup- 
pofed traly given, in the fcs-mer account, 5' 45" of 
a degree, then the difference of longitude of Lewef- 
.^wn the point A will come out about i' of a 
degree, or 4" time lefs ; for Mr. Dixon acquaints 
me, that the didance of the Stone on Fenwick’s Ifle, 
eaft of the point A, is 35 Englifla miles wanting 
100 yards. Now this is equal to 30' 26" of a 
54'^ of longitude.; Jfopi fKhich 
_ 45'',* -there remain 33'* 6^' for differ-^ 

. 'fjf , toa^aide of Lew^own and Point A- 
.te of tame, or 3"! lefe found j. 

.f^|i^, 4 a 4 s 6 er I take to be neareft the trtjffa* Jf 
ibh"' E® LeWeftovro is very nearly .©fider tte ‘fame 
aneii^aa with the fbuthemrooft part of ihe city oF 
Jh&i^phiaa. ot moce aceurately 1 3 '' of longitude, 

'■ ’ anlwering 
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anfwering to i " of time, eaft of it. For, by Meffieurs 
Mafon’s and Dixon’s meafure of a degree, the point 
N (fee Philof. Tranfadt. Vol. LVIII. p. 276) is 
9! 1 9''' of longitude weft of the point A ; and 
N, by tneafurement, is 3 1 Englifh miles dye weft of 
the fouthernmoft part of the city of Philadelphia, an- 
fwering to 35' 12'''' of longitude j from which fub- 
tradting 2' 1 9'', there remain 32' 53^', anfwering to 
9' I i"i of time, for the difference of longitude of 
the. fouthernmoft part of Philadelphia, eaft of the 
point A. But Deweftown is found above to be 
33' d" of ' longitude = 2' eaft of the point A, 

and confequently is 13'" of longitude, or about i" 
of time eaft of the fouthernmoft part of the city of 
Philadelphia, 

Nevil Maflcqlyne. 


LX. Ohfcr^ 





LX. Ohfermmm of the fTranftt 0/ Venus 
over the Sun, made at the Round Tower in 
Windfor Caftle, June 3, 1769. By 
Daniel Harris, Mafter of the Royal Ma- 
thematical School in Chrift s Hofpital,, and 
F. R. s. In a Letter to the Reverend 
Nevil Mafkelyne, i). F. R. S- and 
MJlrmmer Royah 


•S m, 

-Read Pec, 21, J HAVE taken the liberty to ferid you 
; ^ CBy obfcrvations on the tranfit of 

Venus, as likewife thofe made for afcertaiiiing the 
■going of the clock ; all which I ftiould have done 
kft June, when I fent the times of the contadfs, to 
■the end that they might, if you thought them wor- 
thy, have been communicated to the Royal Society 
through your h^ds j but,, waiting for an opportunity 
■of u&g your tranfii>,inftrun>ent, in order to afcertain 
►thiO longitude of Windfor, which you was fo 
oHiging to lend me for that purpofe, prevented 5 
and am forry ftill to May, that I have not once been 
;aib^ .aecpunt- of . the badnefs^of 

;'^e, ^ took it down with 

, we for that parpofe odjer, methods have 
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been made ufe of, and no pains fpared for; afcertain- 
ing that material point, in which I. hope I have fuc- 
ceeded, as well as in making the other neceffary ob- 
fervations j and (hall be happy if they meet with, 
your approbation, and in any way tend to affift in , 
determining the grand point in queftion. 

My fituatlon for obferving the tranfit, and making 
the previous pbfervations, was extremely advantage- 
ous ; all of which were made within hearing of the. 
clock, which was a good regulator, fixed up in the. 
iRound Tower a fortnight before, by perraiffion of 
the Governor, his Grace the Duke of Montagu j. 
who was fo obliging, upon my worthy friend Captain 
Alexander Schomberg’s application to him, by letter, 
in both our names, immediately to give his confent, 
with firid. orders to his fervants to take care that we 
were not. difturbed in making our obfervations, par-.. 
ticularly on the day of the tranfit 5 which orders 
were moft. pundually obeyed ; nobody being ad-r 
mltted ipto .the Round Tower on that day but our- 
felycfj,. ;ar«i two ; others, as afiiftants .tp watch the 
clock J viz, the. Reverend Do^er Bofijock, Canon of 
Windfor, and the Reverend Mr- James -Townley, 
IJead-mafter of Merchant ?Taylors School j both 
gentlemen acquainted with the. nature and ufe of 
|ij|f.^p^ical ohfervafi ; ' 

■ . ,T^^regp}a^C vyas fixed truely perpepdicukrj.and 
well faftened .floor of the yaorn where 

thPrianlit ;W,aS;',to ,i>e'..qh%^ed,.,;apdv obfervations 
made 'On hs rate pJf gc^ng^, for feveral preceding: d ays* 

. an . 

q^qaintpd’|Wd7ii#tqi^icfl;, aeds##-, 

we .found thaCit-. loll a,t’lhie,,r^'eipf 
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twenty feCoiicJs pet day nearly. The greatc/l part of 
the altitudes taken ior that purpofe, with a good 
Hadley’s quadi ant, in a fauccr of treacle and water, 
covered with your gkfs roof, when neceffary, to 
fereen it from the wind, which I found to be of 
great ufe, are herewith inclofed, with their cor- 
lefponding times, &c. which have all been com- 
pared feparately, in compliance with your requed, 
both by Captain Schomberg and myfeif j and which 
I hope will be found to be fatisfadlory. 

As to the longitude of Windlor Caftle from 
Greenwich, whkh has fo long engaged my atten- 
tion, though I have not had an opportunity of af- 
eertainlng it with your tranfit-inftrument, by the me- 
thod of differences of azimuths* which I have long 
wanted to do, yet, notwithftanding, by a mean of 
fevo'al bearings of St. Paul’s, taken from the corner 
of the terras, near the dial, wkh a good theodolite, 
ahd Ibttnd !id be 30' from the true meridian, 

and^tfe differehce 6f latitude between that cathedral 
and Windfor Caflle 2| geographical miJes, think it 
may be very nearly determined } and in the follow- 
ing manner. 

The latitude of St. Paul’s, or, which is the lame 

f^oyM Mathematical SchocA Chtift'a 

' pioiptal* ,hy *he mean of nutrittef of oWerva- 

to be 51® ‘jo’’! N.'and by a mean of 
dtmble altitudes of the Son, taken in a faueer 
''ft,||fetiA!#id’'Water, fcrfeened ifrom the wind, I find 

_he yT aS'i m 

5 Whkibf ' 

®.'PauFs^f!:oii’the 30%, 

'* (variation 
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variation 2oi degrees allowed for), I make the dif- 
ference of longitude between them (by Mercator) to 
be 30I miles, which is equal to z' z" of time ; and 
recolleding your mentioning to me Dury and Bell’s 
adlual Survey of London and its environs for 30 
miles, as of fome ufe for the purpofe, J have looked 
over it, and find by that, that the diredt difiance be- 
tween Windfor Cafile and St. Paul’s, London, is 22 
fiatute or meafured miles : and by another Survey of 
the fame kind, done by Kitchen, I find the difiance 
between thofe two places to be very nearly the fame. 
Therefore, with this difiance of 22 miles, equal to 1 9 
geographical ones, and' the difference of latitude, by 
obfervation, between the two places z\ miles, I find 
the departure to be 18,8 miles, which gives 30,2 
miles of longitude, equal to 2' 1" of time, agreeing 
within a fecond to the former method. 

The difference of longitude, or difference of meri- 
dians, therefore, between the Round Tower Wind- 
for Cafile, and St. Paul’s, London, I think I may 
venture to put at 302 miles, or 2' 2" of timej 
though I am perfuaded, if any thing, it is rather 
more than lefs j to which if we add the dif^rence 
of longitude in time between St. Paul’s and Green- 
wich, which is 22''4., it will give z' 24."'- of time 
for the difference of longitude between the Round 
' .Tower at Windfor Cafile, and the Royal Obfervatory 
at Greenwich. 

I cannot help obfervIng, that the only inconvenient 
circumftance, during the time of obferving thetranfit, 
was the wind ; which, blowing rather hard, and di- 
rectly into the telefcope, together with the fmallnefs 
Vql.LIX. lii of 
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of the Sun’s altitude at that time, made the limb fd 
very ill defined and undulating, that it is poffible 
shere may be an error of five or fix feconds, at leaft, 
',n the time of the external contadl : being anxious, 
'.herefore, of having the internal contadt as exadt as 
poffible, I changed the magnifying power of my 
telefcope from that of 125 times, recommended by 
yourfelf, to that of 55 times j the leaft of all, which 
fucceeded beyond expedtation ; for by this means 
that undulating motion of the Sun’s limb was 
greatly reduced, though not entirely taken away,, 
appearing much better defined than before, as did 
likewife that of the Planet Venus ; infomuch that 
the error, if any, in the time of the internal 
contadl, by which I mean the completion of the 
thread of light formed by the Sun’s circumference,, 
cannot exceed three feconds. The obferving of the 
two contadts with fo different magnifying powers as 
that of 125 times and that of 55 times, rauft occa 
fion fome difference in the times, and duration be- 
tween the two contadls, to what they would have 
been, had they both been oblerved with the fame 
magnifying power j which is to be allowed for. 

Venus appeared remarkably protuberant on her 
upper limb, both before and at the time of her in- 
ternal contadf, which went gradually off foon after,, 
but did not, though I earneftly attended to it, ob- 
ferve any thing like an atmofphere about her, 

‘ Be pleafed. Sir, to- accept of my beft thanks 
fer the ufc of your glafs roof and tranfit-inftrumenf,. 
as likfewife 'for your very obliging and ufeftil 
communicatibns, at different- ,times„ on' the prefeiit 

fubjedt. 
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fubjed, which I fhall always have the moft grateful 
feufe of j and am, with real efteem. 


Sir, Your much obliged, 

and moft obedient, humble fervant. 


Hoyal Mathematical School, 
in Chrift’s Hofpital, 
Dec. 21, 1769. 


Daniel Harris, 


Times of the conta 61 :s of Venus with the Sun, as obferved from 
the Round Tower, in Wind for Caftle, by permillion of hi$ 
Grace the Duke of Montagu, June 3, 1769. 


Latitude 51° aS'J N, and longitude 2' 24''! in time, W. from 
the Royal Obfervatory at Greenwich. 


By the clock. 

h / tf 


Mean time. 

h f ff 


The external contact of Venus 1 

with the Sun, J 7 4 3 ° 

The internal contadl at 7 22 38 


7 06 14 p. m. 
7 24 22 


Duration between the conta£i:s, the clock beinsrl o o 

r ^ n r ^ >0 lo o8 

I 44 ' too flow for mean time, j 

Venus*s diameter meafured 3 different times o 59! 


Chords meafured parallel to the equator. 

Venus’s weflern limb from the Sun’s eaftern'^ 
limb, at 7^ 46' 04^“^ mean time 
Venus’s eaftern limb from the Sun’s weftern"^ 
limb, at 7^ 47^ 04^' mean time / 

•Neareft diifaace of Venus’s lower limb froml 
the Sun’s limb, at 8^ o' 15'% the laft of her J 
The Sun’s horizontal diameter (at 7^ 30') 

Note, Thefe obfervations were made with a good, regulator, 
made by Binning, of Windfor ; an 18 inch rcieifor, made 
by the late ingenious Mr. Short, and a double objed giafs micro- 
meter, made by Dollond. ^ 

^ The very fame that I made it at the tmlit, 1761. 

I £ i 2 An 


3 4^1 
15 16 
a 49 

31 42 



[ 4^8 ] 


An account of the methoeJs ufed to afcertain the going of a 
clock, fixed up in the Round Tower at Windfor Cattle, in 
latitude 51^^ 28^! N. from the 30th of May to the 3d of June 
following, 1769. 


S May 30 

k 

at 4I p. m* 


5 May 31 
at 8| a. m. 


% June I 
at 5i p, m. 


f June 2 
at 8| a. m. 


'h June 3 
at 8| a. m* 


Ditto* 
at 4 i p. 


^By a mean of three double altitudes of the Sun^s 
center, the limb not being well defined, taken 
with a good Hadley’s quadrant, made by Adams, 
in a faucer of treacle and water, fo placed within 
the room as not to bedifturbed by the wind, af- 
ter having worked each feparately, I found the 
clock to be 3' 18" too flow for the Sun, and 
o' 25'"' too flow for mean time. 

"By a mean of four double altitudes, 
of the Sun’s upper limb, after being 
worked feparately, found the clock too 
flow for mean time 

And by a mean of 3 correfponding alti- 
^ titudes the fame afternoon 



r ^ By a mean of 4 altitudes, worked fepa- 
I rately, too flow 


/ 


("By 9 different altitudes of the Sun’s up- 
I per limb, all worked feparately, and 
J taking the mean, found the clock too 
flow 

And, by a mean of 3 correfponding aki- 
tudes, the fame day 

{ By the mean of two altitudes only ; 
the weather not permitting more, 
made the clock too flow for mean 
time 


} 

I 


'‘The fame afternoon, the weather being- 
extremely fine, by 4 more double al- 
titudes of the Sun’s upper limb, work- 
ed feparately, and a mean taken, found 
^ the clock too flow for mean time 


I 00 

I i6J 


I 17 


I 26 


j 42 


* Wound up the clock jull before thefe altitudes were taken, which 
might alfed it fomething, although a regulator. 


By 
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rBy 4 niore double altitudes an hour after, 

the weather being exceeding fine, tho’ j ^ // 

12 June 3 ^ windy, which obliged me toufe the glafs I 

ixi. roof, by working all of them fingly, i ^ 

and taking a mean, made the clock too | 

- flow for mean time ^ 

By all which it appears, that the clock lofl: of mean time, 
from the 30th of May to the 3d of June, inclufive, at the rate of 
19I feconds per day ; and by the iafi: fet of obfervations, at the 
time of the tranlit, i fecond per hour. 


Some of the foregoing double altitudes, with their correfponding 
times as fhewn by the clock, and the refults, are here 
fubjoined. 

? June 2 The weather very fine. 


Times by clock. 

Double alt. 

O’s u. 1. 

Ch too flow. 

h f ff 

« / 

f 

// 

At 8 25 55 a. 

m. 8r o6f 

3 

41 -a 

— 28 45 

81 sSi 

3 

43 g 

~ 33 47 

83 3oi 

3 

49. 

— 40 13 

85 I9i 

3 

39 . 

— 43 35 

86 23I 

3 

49 

— 46 37 

87 16 

3 

47 

54- 35 

89 35 

3 


— 56 30 

Ditto center 

3 

44 8 

— 58 07 

lower limb 

3 

kmm4 

SI 0- 


9)- 414 

By the mean of all, clock too flow for the Sun 3 46 
Equation of time ^2 29I, 

Clock too flow for mecn time 1 i6| 


Cor»^ 
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Correfponcling altitudesg taken the fame daya 
Times by cl. Dou. alt* 

\ f f( Of h ^ ff t tf 

At 8 5 i8 74 50 up.limb 3 47 44 i 05I 

8 8 32 75 54 l 3 44 01 i 

.8 1 1 ,44 76 53 3 40 38 I 25I 

3)3-5^ 

.By a mean of the three, cL too flow for m. time i x 7 


June 3 The weather very cloudy, and likely to 


D.alt 

\ t tf o / . f ri} 

At 8 15 47 a* m. 78 16 up.limb* 3 49 

8 18 17 79 02 ditto. 3 43 

;CI. too flow for the Sun, by the mean 3 46 

Equation of time 2 20 

Clock too flow for mean time. 26 

Again, 

At 4 II 38 p. m* 67 3if up.limb. 4 02 

^ - 14 21 6b 44 -3 ,51 

^ ’’6^5-54 " "4 or 

— '79 CJ7 ■ 65 14 4 03 

■' 4)15 57 

Sy the »ean, clock too flow for the, San 3 59^ 

EqjUation of time ~ 2 17 

^ mean time i 


Again, 


clock too cl. too 3 cL too 

flow for flow for 3 ’ flow for 

the Sun, the Sun m. time 



/ // 
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Again, Doable alt, 

U i if o / 


At 5 II 35 

48 56 up.Jlmb. 

4 01 

— 14 05 

48 o8i 

4 01 

— ~ 16 19 

47 28 

3 59 

’ — 18 27 

46 48 

3 57 


4)15 58 


Clock too How for the Sun 3 59I 

Equation of time — 2 i6§ 

Clock too flow for mean time i 43 


Clock t®o 
flow for the 
Sun, 
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Received July 6 , 17 dp. 

LXI. Art Attempt to elucidate two Samnite 
Coins^ never before fully explained. In 
a Letter to Mathew Maty, M., Z). Sec, 
R, S. from the Rev. John Swinton, B. D. 
F. R. S, Cuftos Archivorum of the Uni-- 
verfity of Oxford, Member'of the Academy 
degli Apatifti at Florence, and of the 
Etrufean Academy of Cortona in Tufeany. 


I. 

Good Sir, 

Read Dec. 7,^" | A H E firft of the coins I propofe to 
JL confider here is a Samnite dena- 
rius (fee Tab. XVI. n. i.) of Papius Mutilus, pub- 
liflied by Sig. Olivieri and M. Pellerin, with the word 
SAFINIM on the reverie, in Samnite-Etrufean cha- 
racters } an interpretation of which has, as I appre- 
hend, been inelFedlually attempted by the Marquis 
5 cipio Maflfei, Sig. Olivieri, Sig. Avvocato Pafferi, 
and M. Pellerin. The other has the initial letter 
of the name of a town upon the reverfe, indicating 
the place where it. was ftruck. For that Etrufean 
• * 7 coins 
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coins are fometimes adorned with the initial letters 
of the names of towns, is a point that will admit of no 
difpute amongftthe learned. No one will refufe his 
affent to this, who is apprized, that it has been 
allowed by Sig. (i) Olivieri and Sig, (2) Avvocato 
Pafferi, the two greateft proficients in Samnite, or 
Samnite-Etrufcan, literature that have hitherto ap- 
peared. What is now remarked has been alfo ob- 
ferved by Sig. Gori, in (3) the very valuable work 
here referred to. 

Thefe pieces, however, are of a fpecies different 
from that of the coins of Papius Mu tilus, Tiberius Ve- 
turius,andN,i.Luponius,of which I have largely treated 
in (4) fome of my former papers. The firft fpecies ap- 
pertains to cities, the other to the Samnite, or Italian,, 
commanders, whofe names they bear, for the moft part, 
on the reverfe. Hence it feems, at firft fight, ‘extremely 
probable, that the word safinim, on the reverfe of 
Papius Mutilus’s medal, now before me, cannot be 
equivalent to sabini, the sabines, or samnites, 
THE SAMNITES, as fome (5) of the moft Celebrated 


(1) Una letiera del Sig. Olivier, d Sig. Abate Bartlekmy, &c, 
p. 20. In Pefa'ro, 1757. 

(2) Jo. Baptift. Paller. Pifaurenf. De Nmn. Etrufc. Pajtanor,. 
in Symb. Litterar. Vo!. II.' p. 30, 31. Florentite, 1748. 

^3) Anton. Francifc. Gor. Muf. Etrufc. Vol. II. p. 428. 
Tab. cxcvi. cxcvii. Florentix-, 1737. 

(4) Philofsph. 'TranfaS. VoLLII. Far. i. p. 28—39. Vol. 
LVUI. p. & alib, 

(e) Annib. degli Abati Olivier. DtJ/ertaz.. Jopi\ alcun, 
MedagL Samit. in Sag. di Dijfertaz. . Jccademkb. &c. di Carton^. 
Totn; IV. p. 142, 146. in Roma, 1741. Scip; MalF. ap. An- 
nib. degl. Abat. Olivier, ubi fup. Peller. Seamd Sufplan. 
aux Recueihdes Medaill. p. i— 14. A Paris, 1766. 

■ VoL. LIX* K k k 


EtrufcaJi; 
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Etrufcan- antiquaries of the prefent age have not 
fcrupled toaffert; but muft be taken, agreeably to the 
nature and genius of fuch coins, for tlie name of 
one of the Italian generals, who diftinguilhed himfclf 
in the Social war. 

In fupport of the former opinion, it has been al- 
ledged, that the Etrufcan plural mafeuline termina- 
tion, at the time of the Social war, was im, the very 
fame (6) with the Hebrew ; and that there is a moil 
peculiar and neceflary connedlion between the name 
SAFiNiM and the (7) fymbol on the reverfe, which 
accompanies it. But neither of thefe reafons, which 
have been offered, or at leafl: fuppofed to be true, by 
two very great men (8), will be admitted by the learned. 
For that the Etrufcan plural mafeuline termination 
was not the lame with the Hebrew, and confequently 
IM, in any of the cafes, but at leaft fimilar to the 
Latin, if not the very fame with it, in the later 
ages, of which that of the Social war was one, is 
clearly evinced by the Etrufcan coins, with the 
.words (9) icvFiNi, icvviNi, or evgvbini, (10) 
TIANVR, TEANVR, Or TEANOR, upon them, to Omit 
other inftances of the fame kind, that might, with 
equal facility, be produced. And that the fym- 

0) Sdp, MafF. nFi Tup. M. Feller, ubi fup. p. 1 1, 13, ij, 

(7) Feller, ubi fup. p. 5, ii, 12, 13, 14. 

(8) Sdp. MaflF. & Feller, ubi fup. 

(9) Anton. Frandfc. Gor, Jifu/. Eirufe, Vol. II. p. 422. 
Florentiae, 1737. 

(10) Numtjm. Antlqf £sfr. Thom. Fembroth. et Mont. Go- 
meric. Com. P. 2. T, 88. n. 3. PMlofiph. TrmfaSf. Vol; LII. 
Par. i, p. 37. 


bol 
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boi on the reverfe of the medal I am now upon has 
no neceffary or immediate connexion v/ith the word 
SAFINIM, attending it, is, I conceive, plain from 
hence, that this very fymbol appears on the reverfes 
of two other Samnite coins, one of the Veturian, the 
other of the Luponian family, by (i i) me heretofore 
explained, with the names of two Italian generals 
upon them. From whence, by parity of reafon, 
and analogy, it will likewife farther follow, that 
the word on the piece now before me may be 
fairly prefumed to be the name of a Samnite, or 
Italian, commander, famous for his bravery, and 
laudable condudt, in the Social war. This, I fay, 
feems extremely probable, not only from the nature 
and genius of the coin itfelf, but likewife from the 
fimilarity and analogy it bears to other (12) coins, 
with the names of Italian captains moft .evidently 
upon them, attended by the fame fymboi that occurs 
on the medal which is the objedl of my attention 
here. But the truth of what is here advanced will, as 
I apprehend, even to demonftration, appear, if we 
confider, with proper attention, the legend on the 
reverfe of a Roman denarius (fee Tab. XVIII. n, 2 , 3.) 
of the Servilian family, in conjundion with that on 
the reverfe of a Samnite coin of Papius Mutilus, to 
whom appertains the piece I am now endeavouring 
to throw fome light upon. The two firfl; of thefe 

(11) PMkfoph. TranfaSi. Vol. LVIII. p. 253 — 263. & Vol. 
LII. Par. I. p. 28 — 39. 

(12) Sag. di Dijjhtaz. Accachmich. di Corinr.. Torn. IL 
Differtaz. %. & Tom, IV. Difleriaz. 4. p. 133-149. Phi- 
lofoph. Tranfadf. Vol. LII. Par. i. p. 28 — 39. & Vol. LI. P. ii.. 
'p. 853—865. 


Kkk 2 


medals 
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medals are fo pcrfedly (x 3) fimilar, that were not 
the characters with which they are adorned different, 
and the caps or helmets worn by two Caftors vifible 
only on one of them, they might abfolutely be con- 
hdered as duplicates of the fame coin (lee Tab. 
XVL h. 2, 3.). Now the Roman denarius has 
preferved the legend serveilim on the reverfe, 
and the Saninite one 1 propofe to elucidate here the 
infeription safinim Hkewife on the reverfe, in 
Samnite, or Samnite-Etrufean, letters. As there- 
fore SERVEILIM is apparently equivalent to ser- 
VEiLi M., sERVEiLivs MARCi, or, in the Ro- 
man ftyle, SERVEILIVS MARCI FiLivs ; the legend 
SAFINIM may be confider.ed as equivalent to safini 
M., or sAFiNivs MARCI, which, in the Samnite 
mode of expreffion (14), anfwers to the Latin, or 
Roman, s^afini m. f. that is safinivs marci fi- 
Livs. Wherefore it undoubtedly pointed at one of 
the Italian heroes, famous for his conduCfand bravery 
in the war carried on, towards the decline of the fe- 
wenth century of Rome, by the confederated Italian 
Rates, againft the Romans. 

That my interpretation of the legend on the reverfe 
of the Roman denarius is agreeable to truth, we.learn 
from the legend on the reverfe of a fimilar denarius of 
the Servilian family (fee Tab. XVIII, n. 4.), now in 
my fmall collection, which is formed of the letters 

P. SERVILIM F., that is P. SERVILIVS MARCI FILIVS, 

Whence, in conjunction with the Samnite denarius 


(13) Sag. 41 DiJ/ertaz. Jccadmich. 4i Cortm. Tom. IV. 
Differt. 4. p. 133, 134. In Roma, 1743. 

(14) Philofopb.TranfaSt. Vol. LII. P. i» p. 35. 

« , (fee 

I 
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(feeTAB. XVII. n.2, 3.), we may infer, that the word 
denoting son, amongft the Samnites, was abforbed in 
the genitive cafe of the father’s name, after the man- 
ner of the Greeks, as I (15) formerly fuppofed ; and 
that, in this particular, they were even fometimes 
( 1 6) imitated by the Romans (fee Tab. XVIII. n. 3.) 

With I'egard to the bafinian family, I fhall beg 
leave to oblerve, that it was a family of pretty con- 
liderable note. We are told by(i7)Sig. Olivieri, 
that C. Safinius had a hand in the feditions of L. Apu- 
leius, which fo much difturbed the repofe of the 
republic, about the middle of the leventh century of 
Rome. The names of feveral members of this 
family occur in fome of the Latin, or Roman, in- 
fcriptions, publilhed by(i8) Gruter and (19) Mura* 
tori, to omit what has been laid on the fame fubjedt 
by other writers. Sig. Olivieri (20) fuppofes the 
Safinian family might not improbably have been of 
a Samnite origin, and the interpretation of the 
■ word SAFINIM given here feems to add no fmall 
weight to fuch a fuppofition. Nay, we learn from 
(21) fome of the above mentioned inferiptions, that 

(r_5) Phikfaph. TranfaSf. ubi fup. & not. (21). 

(16) Sag, di Hijjertax. Accademich^ di Carton, ubi fup. 

(17) Dijferiaz. Accad, di Carton. Tom. IV. p. 144. 

(18) Jan. Gruter. Carp, infeript. ex Recenf, et cum Not. "fo^ 
amis Georgii Gnevii. ccclxxxvi. 4. cmliii. 5, MLXxv. 2. & 
Mxcir. 7. 

(19) Lud. Ant. Murator. 2 /w- Thefaur. Veter. Infeript, &c* 

CCCIX. 3. MDXCIX. 6. MDCCXLIX. 2 . & OCCCXLIX. 2 . Vid. 

etiam Ind. TJnwerf. Ciaff. XVII. Mediolani, 1742. 

(20) Sag. di Differtaz. Accadsmich. di Carton. Tom. IV. 
p. 146. 

(21) Jan. Gruter. ubi fup. cmliii. 5. Lud. Ant. Murator. 
MDCCXLIX, 2. & Ini, Univerf ClafT. XVII. 


M, or 
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M, orMARcvSj was a prenomcn ufed by certain 
members of this family, which may be confidered 
as an additional proof of the truth of what has been 
here advanced. It is true, we meet with no com- 
mander of this name in the hiftory of the Social war. 
But then it is as true, that we have very little relative 
to this war handed down to us by the Roman hiflo- 
rians. As the war of the Allies was exceeding, 
bloody, and continued near four years j we may rea- 
fonably prefume many of the Italian generals and 
principal officers to have been cut oif in the courfe 
of it, and- to have been fucceeded by others, fcveral 
of whofe names have not been mentioned by thofe 
writers who have only juft touched upon that war. 
Had the hiftories of the Social war written by Cor- 
nelius Sifenna, L. Lucceius, and others, whofe works, 
excepting a very few fmall fragments, are now' en- 
tirely loft, efcaped the ravages of time, we might per- 
haps have met there at leaft with the name of this 
general, if not fome account of his exploits in that 
war. But as the matter now ftands,. we muft be folely 
obliged to the very valuable denarius I have been con- 
fidering, which has preferved the name of a family 
not hitherto obferved on antient coins, for the prefer- 
vation of his memory, through fuch a feries of ages 
as has elapfed between the commencement of the 
Social war and the prefent time. 

I muft not forget to remark, that the fmall (22) 
point between the two laft letters of the word 
SAFiNiM, on the coin, feems to divide the five pre- 
ceding elements from the/ laft letter m, and to an- 

( 22 ) Sag, £ Dijferlaz. dccadmkh, £ Carton. Tom. IV 
P- *39- . 


Bounce 
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nounce m the initial letter of the prenomen of our (23) 
Safinii’s, or Safinius’s, father, I would rather account 
for the fmall point here mentioned in this manner 
than fuppofe it an accent, as Sig. (24) Olivieri does, 
fince we find fomething fimiiar to this on(25)Pa- 
pius Mutilus’s coins ; fuch a point being clearly vifible 
(26) there, between the element c, the initial letter 
of the prenomen of Mutilus’s father and the word 
Paapi, that general’s name. This obfervation will, 
perhaps, be allowed to bring no fmall acceffion of 
ftrength to the interpretation of the word safinim 
here laid down, and, in its turn, to receive no incon- 
fiderable fupport from that interpretation. 

After maturely weighing the reafons above alledged, 
I would flatter myfelf, that the Royal Society will 
adopt the preceding interpretation, as much eafier, 
more Ample and natural, and even more confonant to 
the genius of fuch Samnite coins as that here ex- 
plained, than any of thofe different (27) ones that have 
hitherto appeared, though propofed by four of the 
greateft (28) antiquaries this age, or indeed any other 
age, has produced. To that ,mofl: illuftrious body, 
therefore, I beg leave to fubmit, with the utmoft de- 

(23) Philofoph. 'TranfaS. Vol. LII. P. i. Tab. I. fig. i. 
P- 34 ? 35 - . . . . • 

Sag. dl Dtjferta%. Jccademich. di Carton, ubilup. p. igg. 

(25) Philofopb. ‘TranfaSi. Vol. LII. P. i. Tab. I. p. 28. 
Sag. di Dijfertaz. di Carton, ubi fup. 

(26) Philofoph. Tranfadi. & Sag, di Dijferta%. di Carton, ubi fup. 
p. 133. 

(27) Scip. Maff. ap. Anntb. degl. Abat. Olivier, in Sag. dt 
Differta%. di Carton. Tom. IV. p. 142, 146, 147. Jo. Bapt. 
Pauer, ibid, Olivier, ibid. Feller, ubi fup. p. ii, i2, 13. 

(28) lidem ibid. 


2 
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ference, what has been here advanced j as well know- 
ing, that their determination of the point in queftion 
will be received as decifive by the whole learned 
world. 

11 . 

I find in M. Pellerin’s third Supplement, pub- 
lilhed in the year 1767,3 denarius (fee Tab. XVIII. 
n. 6.), attributed by that very learned and ingenious 
gentleman to the city of Corfinium (29), the capital 
of the Peligni, where the deputies aflembled, in order 
to regulate the operations of the war entered upon 
againft the Romans, by the confederated Italian 
Rates, towards the decline of the feventh cen- 
tury of Rome. This notion, which, I believe, 
will not be contefted by the learned, he founds 
upon the appearance of the letter c (30) on 

(29) Peller. Trotfttme Supplement aux fix "volumes de recueils des 
medailks de rols, de vUles, idc. publies m 1762, 1762, & 1764, 
a Paris, 1767. p, 78-~8i. PI. III. p. 90. 

(30) Peller. ubi fup. That Etrufcan coins are fometimes 
adorned with the initial letters of the names of towns, is a point 
that will be allowed by every one moderately verfed in this 
branch of literature. I have one of thefe, with the Etrufcan 

I Tab. XVIII. n. 7.), and the uncial mark, or fingle 

globule, upon it. On one fide it exhibits an anchor, and 
on the reverfe a wheel. I received this piece from an Ita- 
bao gentleman, and have fome reafon to believe it might have 
been found in Tufcany. As therefore the anchor indicates 
J£ to have been ftruck in a maritime town, it may perhaps 
not improperly be attributed to Cofa, or Cofla, an antient 
and famous city of Etruria, feated near Tekmon and Popu- 
foma, at a fniaU diftance from the foa, according to Strabo, 
1 his appears^ the more probable, as Etrufcan coins of Telamon 
and ropulonia have been adfually discovered, and communicated 
^ the learned world. Anton. Francifc. Gor. Muf, Etrufc. V0I. 
11 . p. 428. Tab, cxcvi, cxcvii. Florentise, 1737. XJm Let- 
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the reverfe j which he takes, with great reafon, to 
be the initial letter of the word Corfinium, the name 
of that town. The coin of which I now fend you 
a fhort account (fee Tab. XVIII. n. 5.) agrees with 
that denarius in every particular, but the letter on 
the reverfe; which is e, not c. But this is fo 
far from overturning M. Pqllerin’s notion, that it will, 
at lead: in my opinion, ftrongly fupport, if not en- 
tirely confirm, it ; which will, if I am not greatly 
mifiaken, from what immediately follows, more 
clearly appear. 

That thefe coins, and others fimilar to them, firft 
appeared about the time of the Social war, mud: 
be allowed extremely probable, from the fymbols on 
the (31) reverfe which mod; of them exhibit, and 
has been obferved by one of the greatefl 
Etrufcan (32) antiquaries of the prefent age. The 
letter E, on the reverie of my denarius, has a 
Samnite, Samnite-Etrufean, or oriental, diredion, 
from the right hand to the left ; which will, 
I conceive, notwithflanding the Roman letters in the 
exergue, fufficiently announce it a Samnite, or Sara- 
nite-Etrulcan, coin. This alfb will, in fome mea- 
fure, be evinced by the charader itfelf^ which 
more refembles the antient Etrufcan form of e, than 

tsra del Sig, Olivier, al Sig. Abate Barthelemy, ^e. p. 41,42,43. 
Tab. IV. n. 3, 4. In Pefaro, IJS/J- Sig. Canonic. JlAazoccb, 
fopra V Origin, de" Tirren. Tab. II. n. 15, 16. in Sag. di Dijfertaa, 
Accademich. di Carton. Tom. III. p. 6i, 62. In Roma, 1741. 
Strab, Geogr. L>. V. p. 156. 

(31) Dijfertax. di Annibale <3egli Abati Olivieri fapra due me- 
iaglie Sannitkhe in ~Sag. di ^Jfertaz, Accademich. pub, let. net. 
nobil. Accedem. Eirufe. delP antichijji cit. di Cortona. Tom. IL 
p. 57. In Roma, 173&. 

(32) Annib. degl, Abat. Olivieri, ubi fup, 

Yql. TIX. . L 11 the 
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the later Roman, or Latin, figure of that element., 
Now the old 'name of the city, to which both the 
medals here mentioned may, as I apprehend, be af- 
figned, was Corfinium, and the new one, given it by 
the" cofifederated Italian ftates, Italica, as we learn 
frdtn"(3''3y Strabo. As the Samnites therefore and 
old Romans are known to have ufed e fometisnes for 
1 , the element E, on the reverfe of my medal, may 
very well be fuppofed to have been the initial letter 
of the word Etalica, 'for Italica, the new name men- 
tioned by Strabo (34). That the Samnites fometimes 
ufed E for I, wemay infer from the word embratvr, 
for iMPERATOR (35), On fomc of Papius Mu- 
tilus’s, Saranite coins, to omit others that might, with 
equal facility, be produced ; and that the antient 
Romans likewife did, not infrequently, the fame 
thing, from the authors (36) here referred to, is in- 
difputably clear. From whence we may, as I ap- 
prehend, fairly colledt, that M. Pellerin’s denarius 
was ftruck about the time the league was formed, or 
concluded, in commemoration of it j and mine after 
the commencement of the war, which was the imme- 
diate confequence of that league. From what has been 
remarked, it is abundantly clear, that the pieces 
here mentioned not only receive a confiderable fliare of 
light from Strabo, but likewife evidently fupport, 
‘in -the: point before us, the authority of that cele- 
brked antient writer. Farther, as neither of thefe 

(33) Strab, Geograph, lib* V. p. 2.4I.- LutetiseiParifior. 

, f.g4)‘-/Sttiabvtibi' fxip, - ■ ' ! 

- iss) Aantb*- degL Abaf* OHvieri, iibi fap*, p-* '6i. ^ 

, : I36) Ciq, de Orat* Illf c. la. Varro do Ling. Latin. lib* V. 

Quintilian* iib.,y, c. 6% Aul* GdL NoH* Jitiu lib* X* c* 24.^ 

^ ^ . -pieces 
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pieces was ever publiftied, I believe, before the pub- 
lication of M. Pellerin’s third Supplement, they 
ought both to pafs for a fort of inedited coins •, and, as 
fuch, will have a place affigned them in the cabmets 
of the great, the curious, and the learned j whicn will, 
I hope; be deemed a fufficient apology for the trouble 
given, in the latter part of this paper, by, 

Good Sir, 

Your moft obliged, 

and inoft obedient, 

humble fervant, 


Chrift-Church, Oxon. Swinton, 

July 5, 1769* d 


Lila 


LXL Ob/er^ 





LXI. Oh/ervation of the Tranft of Venus, 
07 / June 3, 1769. In a Letter from 
John Leeds, Efquire, Surveyor General 
0 j the Province of Maryland, to John 
Bevis, M. D, P, R.S. 


Talbot County, Jn Maryland, 
June 17, ,769. . 


Zk ® y°“ ^jll> I believe, have but fewr 
♦ r. r accounts from Maryland of the 

tranfit of Venus, I take the freedom^to fend you 

Haying no other inftruments to obferve with but 

t.CfnZflonr^^ telefcoprlt 

LftanT on the third 

mv wltrb f meridian, Ifet 

Uf paft one be^an 

to obferve, keeping my eye to that part of the Smi’s 

where 

in the Sun’s limh ’ k f I perceived a fmali dent 
JS tW *K ^ ^ ^51 '^enus was totally within 

and Venus feimed 

Sn f” this"b„S,1 

indeed froni till. ¥d:er account. I obferved (and 
deed from the calculation I expeaed it), that the 

^ ’ Planet 
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Planet entered deeper into the Sun’s difc than that 
fcheme in Lowthorp’s Abridgment of the Philofo- 
phical Tranfadtions, Vol. 1 . Plate IV. fig. 155, feems 
to (hew. 

My fituation is, lat. 38° 45^ under a meridian, as 
near as I can guefs, ten miles eaft ©f Annapolis, our 
chief town or city j and about twelve miles weft of 
Cape Henry, at the mouth of Chefopeak Bay, as laid 
down by Meffieurs Fry and Jefferfon in their map of 
Virginia and Maryland. I do not know that what I 
have here mentioned can be of any ufe j but, ifk be 
impertinent, you will be pleafed to excufe it. 

I am, Sir, 

, Ypur very huiable. ferv^t, 

J, Leeds. 
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LXII.. Experiments to prove that the Xa- 
mimufnefs of the Sea arifes from the Pu- 
trefa^ion of its Animal Subfances. By 
John Canton, M» A, andF.R.S, 


Read Dec. ai viT SHALL not enter into the confider* 
JL 2tion of the feveral opinions of philo- 
fbphers concerning the luminous appearance of the 
fea, as not ope of them, that I know of, has been 
well ftJp^drted ; but I fhall immediately relate a few 
experiments, which any perfon may veryeafily make, 
and which, I think, will be allowed to point out the 
true caufe of that appearance, when compared with 
the defcriptions given of it, by thofe who have ac- 
curately obferved it. 

Experiment I. 

Into a gallon of fea- water, in a, pan about 14 
inches in diameter, I put a fmall frefli whiting, June 
14, 1768, in the evening; and took notice that 
neither the whiting, nor the water when agitated, 
gave any light. A Fahrenheit’s thermometer in the 
ceilar, where the pan was placed, flood at 54 degrees. 
The 15 th, at night, that part of the filli which was 
furface of the. water was luminous, but 
the water itfctf was dark. I drew the end of a ftick 

through 
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through the water, from one fide of the pan to the' 
other, and the water appeared luminous behind the 
fidck all the way, but gave light only where it was 
difturbed. When all the water was filrred, the 
whole became luminous, and appeared like milk } 
giving a confiderable degree of light to the fides of 
the pan that contained it ; and continued to do fo for 
fome time after it was at reft- The water was moft 
luminous when the fifh had been in it about 28 
hours, but would not give any light by being ftirred, 
after it had been in it three days- 

Exper.iment IL 

I put a gallon of frefti water into one pan, and a 
gallon of fea- water into another, and alfo into each 
pan a frefh herring of about three ounces. The next 
night the whole furface of the fea- water was lumi- 
nous without being ftirred, but much more fbwhea 
put in motion, and the upper part-, of the herring, 
which lay confiderably below the furface of the wa- 
ter was very bright. The frcfti water ■ was quite 
dark, as was alfo the fifh that was , in it. There, were 
feveral very bright luminous fpots on different parts 
of the furface of the fea^yvaterj arid the whole, when 
viewed by the light of a candle, feepied covered with 
a greafy feum. The third night, the light of the 
fea- water while at reft was very little, if at all, lefs 
than before ; and when ftirred, its light was fo great, 
as to difeover the time by a watch ; arid the fifli in it 
appeared as a dark fubftance. After this, its light 
was evidently decreafing, but was not quite gone 
before the feventh night. The frefh yvater, 
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in it, were, perfedly dark during the whole time. 
The thermometer was generally above 6o. 

Experiment III. 

Into a gallon of freih water I put common or 
fea-falt, till I found by an hydrometer it was of the 
fame fpecific gravity with the fea-water. In another 
gallon of fre^ water I diflblved two pounds of fait: 
and into each of thefe waters I put a fmall freih 
herring. The next evening the whole furface of the 
artificial fea-water was luminous without being ftirred* 
but gave much more light when it was difturbed. It 
appeared exadly like the real fea-water in the pre- 
ceding experiment, and its light lafted about the 
fame time, and went off in the fame manner*. The 
other water, which was almoft as fait as it could be 
made, never gave any light. The herring, which 
was taken out of it the feventh night, and wafhed 
from . its fait, was found firm and fweet } but the 
other herring was very foft and putrid ; much more 
fo than that which had been kept as long in the frefli 
water of the laft experiment. If a herring, in warm 
weather, be put into ten gallons of artificial fea-water 
inftead of one, the water will ftill become luminous, 
but its light will not be fo ftrong. 

‘ . B. The artificial fea-water may be made with- 

out the ufe of an hydrometer, by the proportion of 

* Sfeyerarnm-fiOb, as the Weak, the dace, the carp, tdie 
teBChjiandthe eel, were kept in artificial fea-water to putrefy, 
without producing any light that I could perceive : bat a piece 
®f a carp made the water very luminous, though the otufide, or 
ftraly part of it, did not flike at all. 

, four 
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four ounces avoirdupois of fait, to feven pints of 
xvater, wine meafure. 

From the fecond and third experiments it is evi- 
dent, that the quantity of fait contained in iea-water 
haftens putrefadion ; as the fifli that had been kept 
in water of that degree of faltnefs was found to be 
much more putrid than that which had been kept 
the lame time in frefli water. This unexpected pro- 
perty of fea-falt was dilcovered by Sir John Pringle, 
in the year 1750, and publiflied in the XLVIth vo- 
lume of the Philofophical Tranfadions, with many 
very curious and ufeful experiments on fubftances re- 
fifting putrefadion ; but the greateft quantity of fait 
there mentioned, is lefs than what is found in fea- 
water : it is probable, therefore, that if the fea were 
lefs fait, it would be more luminous. And here it 
maybe worth remarking, that, though the greateft 
fummer heat is well known to promote putrefadion, 
yet 20 degrees more than that of the human blood 
feem to hinder it : for, putting a very fmall piece of 
a luminous filh into a thin glafs ball, I found that 
water of the heat of 1 18 degrees would deftroy its lu* 
ir.inoufnefs in lefs than half a minute ; which, on 
taking it out of the water, it would begin to recover 
in about ten feconds, but was never after fo bright as 
before. 

I fliall now only add to thefe experiments the 
moft circumftantial accounts 1 can find of the fea’s 
luminous appearance. The Honourable Robert 
Boyle, in the third volume and 91ft page, of Dodor 
Birch’s edition of his wojrks, fays, “ When I remem- 

VoL. LIX. M m m “ ber 
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“ ber how many queftions I have aficed navigators 
about the luminoufnefs of the fea 5 and how in 
“ fome places the fea is wont to fliine in the night 
“ as far as the eye can reach j at other times and 
“ places, only when the waves dalli againll the vcl- 
“ fel, or the oars firike and cleave the water ; how 
“ fome feas fhine often, and others have not been ob- 
“ ferved toflaine; how in fome places the lea has 
been taken notice of, to fhine when fuch and fuch 
“ winds blow, whereas in other feas the oblervation 
holds not 5 and in the fame tradf of fea, within a 
** narrow compafs, one part of the water will be lu- 
minous, whilft the other fliines not at all : when, 
I fay, I remember how many of thefc odd phaj- 
“ nomena, belonging to tliofe great malTcs of liquor, 
“ I have been told of by very credible eye-witneffes, 
“ I am' tempted to fufjpedl, that fome cofmical law 
“ or cuf om of the terreftrial globe, or, at leaf:, of 
** the planetary vortex, may have a confiderablc 
“ agency in the. produdlion of thefe efFefts,” 

Father Bourzes has given a ftiil more particular 
account of the luminous appearance of the lea j part 
of which I have extradled from the third edition of 
Jones’s Abridgment of the Philofophical Tranfactions, 
Vo). V; Part ii. p. 213, “ When the Ihip ran apace, 
“ we often obferved a great light in the wake of the 
« Ibip, or the water that is broken and divided by the 
“ Ihip in its palliage. This light was not always 
" equal ; fome days it was very little, others not at 
“ all ; fometimes brighter, others fainter j fome- 
“ times it was very vivid, and at other times nothing 
» was to be feen. As to its brightnefs, 1 could 

“ eafily 


5 
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eafliy* read by it, though J was nine or ten feet 
“ above it from the furface of the water ; as I did 
particularly on the 12th of June, and the 10th of 
“ July, 1704. But I could read only the title of my 
“ book, which was in large letters. As to tiie ex- 
tent of this light, fometimes all the wake ap- 
“ peared luminous to thirty or forty feet diftant 
from the (laip ; but the light was very faint at any 
“ confiderable difance. Some days one might eafily 
“ diftinguifh in the wake fuch particles as were iu- 
minous from thofe that were not : at other times 
“ there was no difference. The wake feemed then 
like a river of milk, and was very pleafant to 
“ look on. At fuch times as we could diftinguifli 
“ the bright parts from the others, we oblerved 
“ that they were not all of the fame figure. Some 
“ of them appeared like points of light j others 
almofl; as large as ftars, as they appeared to the 
“ naked eye. We faw forae that looked like 
“ globules of a line or two in diameter ; and others 
“ like globes as big as one’s head. It is not 
“ always that this light appears, though the fea 
“ be in great motion; nor does it always hap- 
“ pen when the fhip fails fafteft : neither is it 
" the fimple beating of the waves againfl one an- 
“ other, that produces this brightnefs, as far as I 
“ could perceive. But I have obferved, that the 
‘‘ beating of the waves againfl the fliore has fome- 
“ times produced it in great plenty ; and on the 
“ coafl of Brazil the fhore was one night fo very 
“ bright, tliat it appeared as if it had been all on 
fire. 

A . ■ M m m 2 The 
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The produdlon of this light depends very 
“ much on • the quality of the water 3 and, if [ 
am not deceived, generally fpeaking, I may af- 
“ fert, other circumftances being equal, that the 
“ light is largefi: when the water is fatteft, and fullcft 
“ of foam i for, in the main fea the water is not 
“ every where equally pure ; and fometimes if one 
“ dips linen into the fea, it is clammy when it is 
“ drawn np again. And I have often obferved, 
“ that when the wake of the fhip was brighteft, 
the water was more fat and glutinous j and linen 
“ moiflened with it, produced a great deal of light, 
if it were ftirred or moved brifkly. Behdes, in 
failing- over fome places of the fea, we .(ind a 
" matter or fubftance of different colours, fbme- 
“ times red, fometimes yellow. In looking at it, 
“ one would think it was faw-duft : onr failors fay 
it is the fpawn, or feed of whales. What it is,, 
“ is not certain ; but when we draw up water, in 
“ paffing over thefe places, it is always vilcous and 
“ glutinous. Our mariners alfo fay, that there arc 
a great many heaps or banks of this fpawn in the 
“ north 3 and that fornetimes in the night they ap- 
“ pear all over of a bright light, without being 
“ put in motion by any veffcl or filh paffing by 
them. 

• “ But, to confirm farther what I fay, videlicet, 
that the water, the more glutinous it is, the 
more it is difpofed to become luminous 5 T fliall 
add one particular which 1 faw myfelf. One day 
we took in our (hip a fiffi, which fome thought 
was a boneta., The infide of the mouth of the 
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“ fifh appeared in the night like a burnifig coal ; 
“ fo that, without any other light, I could read by 
“ it the fame charaders that I read bv the light 
in the wake of the £hip. Its mouth being full 
“ of a vifcous humour, we rubbed a piece of wood 
“ wdth it, which immediately became all over lu- 
" minous ; but, as foon as the moiflure was dried 
“ up, the light was extinguiflred. 

“ I leave it to be examined whether all thefe 
particulars can be explained by the fyftem of fuch 
“ as aflert, that the principle of this light confifts 
in the motion of a fubtle matter, or globules, 
‘‘ caufed by a violent agitation of different kinds 
of falts.” 


LXIV. yf Series 
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LXIV. A Series of Afroiiomlcal Ohferva- 
tions made at the Qbjei vatnry oj the Ma- 
rine at Paris, to Ohfervations of 

Jupiter’s Satellites in the Years 1767 and 
1768. 2”. Obfervations on the Shadows 

tf/' Jupiter’s Satellites, 3”. On the P^aria- 
tion of the 'Beks on the JOf: of that Planet, 
4'^. Obfervation of a Spot on the Dfc of 
the ^d Satellite. tp\ Obfervpition of the 
Belts of Saturn. 6“. Obfervation of the 
Moon’s Pajffage over the Pleiades, 1 767- 
7°. Obfervation of a partial Eclipfe of the. 
Moon, January 3, and of a total one, De- 
cember 23, 1768. 8". Obfervations of 

Two Aurorae Boreales, Auguft 6, and De- 
. cember 5, of the fame Year. By M. Mef~ 

fier, Afronoiner of the Marine, F, R. S. 
and of the Academies of Holland and Italy. 

Obfervations of Eclipfes of Jupiter’s 4 Satellites, made at Pans^ 
in the Obfervatory of the Marine, in die Year 1767^ with an 
excellent Gregorian Tekfeope of 30 Inches Focus, the great 
Speculum 6 Inches Diameter, and the magnifying Power X04 
Times. 

1767 

Jan. 25 

1767 


True time 

& ' * tt 

II 18 17 


L 4# Sky ferene, % well defined, the fatel- 
lite 12' lofing its light, during the 
two laft of which It was extremely 
fmalL % 28^ high in the eaft. 
Good obfervation. 



1767 

Jan. 25 
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26 

29 

Fcbr. 2 

^9 

March 8 

20 

April 9 

10 


T rue time 

h / // 


15 9 57 

34 34 
10 18 7 

17 27 13 

17 57 56 

8 31 35 


7 7 26 

7 29 50 

14 5S 18 


9 32. 10 


S 4, Sky feretie. Ijl 47® high In thevi^eft. 
Good obfervation. In both I kept 
If. without the field of the telef- 
cope, to view the fatellite the 
better. 

I. I. Clear Iky. well defined, 46® high 
in the weft. Good obfervation. 

f. 2. Serene, 1|: well defined, 22° high in 
the eaft. Good obfervation. 

f. I. If well defined, 31° high in the weft. 
The fatellite extremely fmall for a 
minute. Good obfervation. 

F. 2. Sky ferene round if, being 16® high 

I weftward. Good obfervation. 

If. I. Clear fky. The fatellite dlfappeared 
touching the difc of If. Doubt* 
fui to fome feconds, the oppofition 
being this night at 10^ 49^ 4'^ At 
10^ 29" 4" the fatellite begins to 
appear at If^s eaftern limb; at 
10^ 51' 34" half out; at lo*^ 51' 
34" quite feparated from If’s 
limb. 

E. 2. Clear Iky about if , The fatellite 
emerged at f of the PlaneFs dia- 
meter. If 25® high eaftward. 
Good obfervation. 

E. I. Serene; but the obfervation doubt- 
ful to fome feconds, from the 
proximity of If to the Moon and 
the horizon, 

E, 2. Clear fky 5 but if near the horizon 
and the Moon. Obfervation 
doubtful to 5 or 6 feconds. The 
fatellite emerged at J- of a diameter 
from the Planet. ^ if 13® high 
weftward. 

E. 2. Clear fky. If well defined. The fa- 
teliite emerged | of a diam, from If j 
which was 47° high, Good'obf. 

1767 


28 



1767 

April 29 


T rue time 

h t If 


10 13 29 


May 


12 


9 39 


6 

Ti 17 37 

Dec*' 21 

18 34 32 

■^3 

14 43 47 

March 15 

, 

I2 41 48 

i 

April 16 

9 27 3 

May 30 

9T+ 47 



E.3. Clear fkr, 1^ well (icfincd* Tlicfa* 
rcllitc already enKjrged^ perhaps fur 
J of a minute 5 it recovered not its 
full light till 4,' after* l‘hc eaner- 
fioa was a diameter from If. , 

£•2* Clear Iky. % well defined. Satellite 
emerged at more than a diarneter 
from ijl, being then 25'^ high weft- 
^varcl. Good oblervation. 

1, 3. Sky much clouded. If. fecn through 
thin clouds ; but I think the ob- 
fervation may be depended on to 
10 or i2fcconds. 

L 3. Clear iky. if. well defined. Satellite 
entered the fliadow i diameter from 
If 5 after having been 2'" extremely 

I fmalL Good obfervation. 

L I. Clear fky ; but lf‘ near the horizon, 
and ill defined. However, lefteem 
. the obfervafion a good one* The 
fatellite emerged y of a diameter 
from If, being then 12"^ above the 
horizon. 

E, I. At Colombes, near Paris, 20y feconds 
of time weft of the Royal obferva- 
tory. The fatellite out of the 
fhadow, wiiii a ten feet refradlor 
of Dollond.;, magnifying 120 times* 
Good obfervation. 

E. I. AtColombcs 5 ferene iky 5 the fatel- 
Hte emerged at | diameter from If ; 
with a Donbnd''s refraflior of ten 

feet* 

E*2*At Calais 5 fky ferene round if, 
with a 3I feet refrafltor of Do!- 
lend, with a triple objedl-glafs. 
The fatellite emerged 1 diameter 
from the Planet, a dittle above the 
4 th fatellite. Good pbferva- 
tion. 
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1767 

True tim- 

h / // 

June I 

9 53^ 40 ■ 

8 

II 24 4 


II 47 S4 

, 

1767 


Tebr. 19 

12 58 46 


ro 

00 

CO 

w 


14,1 7 


15 3 57 


^5 7 27 
15 25 23 
‘5 29 S 3 


15 29 53 


16 29 43 


VoL. LIX. 


fined. Xhe fateliite ejnerged al 
* the diftance of | a diameter. 
Same refra6lor. Good obreryatioii. 
r. 4. At Dunkirk ; ferene fky 5 but % 
near thehorizon-j the belts, how- 
ever, appeared plain, and I think 
it a good obfervation.- The fa- 
tellite was more than 6' lofing its 
light. Dollond’s 3I feet re- 
fractor. 

E. I- At Dunkirk j ferene fky ; but If 
very near the horizon, and ill de- 
fined. Doubtful obfervation. 

Obfervations on the ftiadow of Juptter^a 
fatellites, and the variations of his belts, 
at the Obfervatory of the Marine, with 
Gregorian refieCior, of 30 inches fo-' 
cus, magnifying 104 times* 

The fhadow of the firfl: fatellite appeared 
entirely on if’s dife, and proceeded 
along the upper part of the middle belt« 
The fatellite iifelf entered half way on 
l|*s dife, following its ihadow on the 
’ fame belt. 

The fhadow of the fourth entirely entered 
on difk, and running along the 

lower edge of If ’s upper belt. 

The fhadow of the firft fatellite in internal 
contaCl with If^s Hmb. 

The fhadow of the firft quite off If ’s limb# 
The firft beginning to go off the dife. 

The firft gone off, but ftill in external 
contaft with the limb. 

The fliadow of the fourth feems advanced 
one half of its path over the dife. 
The fhadow of the fourth feems to be tW0 
of its own diameters from If^sliinb. 

N fi n lyfr/ ; 
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r/67 
Febr. 19 


T rue time 
h f ft 


16 

42 

41 

16 

54 

39 

17 

5 

35 

17 

5 

35 

[ 

13 

34 

i 

17 

35 

32 


The ftadow of the (ourth, at one of 
its own diameters from limb# 

The fliadow of the fourth looks oval^ smd 
touches 14.*$ limb# 

The thadow of the fourth quite off II 
weftern limb* 

The fourth fatellite almoft touches 
eafterh limb* 

The fourth fatellite entering on l{.^s dife^ 
and forming an indentation ‘ on his 

[ limb* 

The fourth fatellite quite entered, but 
not fo vifibie on the dife as the firft* 


The fhadow of the fourth feemed larger than that of the firft ; 
it was alfo more perceptible*; owing, perhaps, to the fliadow of 
thefirft running along the upper fide of the middle belt, which was 
4arker and more confpicuous than the upper belt, where the flia- 
dow of the fourth was* It was an eafy niatter to form a judg- 
ment of their differences, as the two ffeadows were at the fame 
time feen on 14 dife. At 6|^ in the morning the fky became 
clouded, fo that the egrefs of the fourth from the.difc could not 
be obferved* 

The figure (Tab. XIX) reprefents dife at the 
moment of the entry of the fhadow of the firft fatellite ; the up- 
per part was {haded, but lefs fenlibly than the middle belt, which 
was blackifh, and of a darker hue in feme parts than in others. 
Below this middle belt, another was vifible, which terminated at 
about two- thirds of diameter. It was narrow, but as di-* 
liinguifhable as the middle belt* 

The fig# if 2 reprefents the fhadow of the fourth fatellite,^ 
which paffed along the upper belt lefs diftindl than the middle 
3^ 11'' the lower marrow belt was not to be fern; tho 
lafiddl’e belt was alfo altered, being of various fhades, and differ- 
' ent from that reprefented in fig, 1# at the time of the immerfion 
'Of ’fhe fliadow of the firft: fatellite,. 

The fi^v n^3 reprefents the fhadows of the firft and fourth fa« 
tellites, viewed at:rji'e fame time. 

The fig. '.n^ij. reprefents l|.^sbelfs: the upper belt was the 
feme m in fig. middle belt- was likewife the feme 

^ * ' iho 
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tne nsirrOw Belt^ which had difappcared, appeared a^^ain cn (h^ 
eaftern fiJe, At 4^^ 30' if was advanced of the diamt^ter. Al 
5^ 58^ it extended almoft froaa one limb to theotheij as narrow 
and fenfible as in fig. i. 

The 6:h of September, 1760, having computed the ingrefs.of 
the third fatellite on 7 d*s diic, I viewed the Planet v/irh a Gre- 
gorian refiedi'or of 30 inches focus, magnifying 104. times. At 
7^ 4'' I perceived at the center of the Planet, on the lower belt, 
a black fpot, pretty round, and neatly of the fize of the iliadow 
of the firfi fatellite. I gucfild this fpot to be the fhadow of 
the third, I obferved its progrefs, -and being got on j of l{.’s 
dife, at 8^ I perceived the fliadow of the third juft entered on 
eaftern limb, and was larger than that I obferved before, 
which made me to imagine, that the'firft fhadow might be a fpot 
on the very dife of the third fateilite. I went on with my ob- 
fervations, and found, that the nearer this fliadow approached 
the weftern limb of 71 , the more it was di.ninifiied in’flze, and I 
loft fight of it before it had got to the Planet’s limb. Laftly, at 
9^ 26% the third fateilite was half emerged, and formed an in- 
dentation on the dife. I was then well jfktisfied, that the ob- 
ferved fpot was on the dife of the third fateilite | and I took no- 
tice, that this fateilite, when quite emerged, was not fo luminous 
as ufual. 

The 28th of March, 1766, having viewed Saturn with the 
fame achromatic refledior of 10 feet 7 inches focus, I perceived 
on his globe two darkifli belts ; they w’^ere indeed extremely 
faint, and difficult to be difeerned, diredled, however, in a 
right line parallel .to the longeft diameter of Saturn’s ringer 

The feveral obfervatlons here recited are extremely nice j and 
it were to be wifhed that aftronomers, concerned in obfeivation% 
might be accommodated with achromatic telefcopes, of the 
moft perfedi conftriidlion 5 as fuch are the only inftruments 
whereby a great knowledge of the celeftial bodies can be acquired® 
for the improvement and perfeflion of aftronomy. 


tl n li t 
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ObfervlUions of the Moon’s Tninfit over the Pleiades, in 1767,1 
at the Obfervatory of the Marine. 


1767 

Sept. X2 


True time 

% t II 

14 II 42 


*5 

^5 


o 49i 

6 8 


Kav. 6 


IS 14 56 

15 24 49 

15 31, II 
^5 47 39 
H S4 31 


16 51 II 

17 at 10 

II 9 so 

S7 57i 

tt ssi 


la 31 s9 
I a 45 

n Hi 


mm* of # Elt'itra^ at the illuminated 
limb of the Moon* 
fmra* of dy Mcrope. 
nm* of «y Maia, near the limb, as it 
were (having it* 

Emerf. of # i, Ccleno, doubtful 10^^ 

6 feomcls, from thin clouda* 

Eraerf* of # Elc£lra. Good. 

Emerf* of % ^ Alcyone. Gcmd* 

Emcrf* of # Maia- Good to a fccond* 
Emeif. of # dy Mcropc. DoukfuU 
Ixiooking into the tekfeope, was vi- 
fibk 5 though but a fmall time 
emerged. 

The Moon clear of clouds, « appeared ; 

it had emerged a few miniuc.*«* 
Conjunction of # Atlas. It paflej 
^yerjf near the MoAa*s limb,, being only 
'' ''10 parts of 'The' micrometer fiom k, 
equal to g feconds. 

Imm. of # dy Meropc* Doubtful to 
or three feconds, from the great light 
of the Moon* 

Imm* of # t, Alcyone# Good to a fev 
cond. 

^Emer C of * ' 4 Merep?*. , i H-qod' ^ ^ ■ ■» 
fdcond# ' *' 

The I was -effaced by the light of 
the Moon. 

Imm* of # /h Atlas. Good* 

Emerf* of # % Alcjonf. It was already 
out, perhaps half a minute# 

Emerf# of ^ 'hy Pielone. The immer^ 
lion could 'i|iot he obferved, for the great 
light of^ the Moon# The emerfion 
good tp„a fecond# 

a u VI .1 ySy 
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1767 

True time 

h / 


Nov* 6 

13 43 281 

EmerC of # /, Atlas. Good to half a 
fecond. 

Dec. 31 

4 32 57 

Innn, of //, Mcrope. 

4 40 i8| 

Emerf, of # Mernpe. 


5 14 0 

Conjundlion of if Vy Alcyone 280 parts 
of the micrometer 4^ 5^' from the 
Moon's upper limb. 


5 17 58 

1 

[mm. of if fy Atlas, into the obfeure 
limb of the Moon. Doubtful to 2'\ 


6 20 20 

fimerf. of if fy Atlas, from the illumined 
limb of the Moon againft Cleomedes. 
Good, if h could not be obferved for 
moon- light. 


Obfcrvations of the cclipfes of Jupiter's fatellites, made at tlv- 
Obfervatory of the Marine at Paris, in the year 1768, with 
a (yregoriait refle< 5 ior, of 30 inches focus, magnifying 104 
times. 


1768 

Jan. 31 
Feb. 2 
14 


March 1 




True time 

h f ff 
IZ 53 2 Z 

18 4 .36 

16 39 24 


14 57 56! 


^ ' . 

'i-i aa 15 


Imm, I. Sky ferene. It: well defined. 

Good obfervation. 

Imrn. Skyfeiene. The fatellite cx- 
tiremely fmall for two minutes. 

Clouds covered . The fi|ft iateIJite 
had then loft much of fts light: aS'*'' 
afrer IJI re-app^ared, bift tl^e firft fa- 
tellHe was *nd longer feen. I put the 
j'mmerfion at 16^ 39' 50". ^ 

Im'm* 'I* Skf feiJcne. "The Moon above 
the hoTi«soh^ which'»<tiEd' ho great harm. 
% was wei'l deifined ; the fatelllte very 
Jm«llfor4/', iit entered thi flhadow at’ 
1 „ 5 of a diaOrCter from % . U 35® high 
W^ft#ard.' i 'Good ;o®*e ration. 

ferfene# l|. .w^H' defined. 
Is '')Pdr |efy UlMlI* 

‘ Sc -Mt%ed''?lhc ihadow at | 'ilam* from 
''^4'' ip'-^ high caft*, G<»dobferv. 



i; 6 S » 
April ■ 3 

, 

May 4 


j rue time 

h / 

•o 55 34 - 
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II 


20 




27 




Imm.-2. Sky ftrejic round if, wh'cft 
was well defined, 'J’hc fatellite en- 
ten-d the fhadotv, near If ’s limh. I 
efU'cm it, a g"od obfereatiun, 

35 ilijEmuf, I. Sky ferene, if pretty well 
d‘.‘£iitd ; ihe Mdon, th ough near him, 
did not mu: h incommode. The fate!- 
'■ diiiu ter: from if, then 
I,- high' eaft ward. Good obfervation. 
1031 o j-Lnrer/'. I. Sky ferene. .If .well defined. 

Sa'elhte emerged diameter from' if, 
then 3,6° high, having lately pafled the 
meridian. Good obfervation. 

^3 7 5 ^ jEmerf. 2- if, among interftices of 

■ pf|^|s,:„„.,wa8. apt defined,,,;. ,,thc 
' 'Nits- , Rpt,, diftlpa:-:, ■; Satellkp:,, emerged, 
-'.t djaipker , from 7f» thep high, 

. Pretty good obfervation, 

12 26 15 fEmerf. i. if well defined. Good ob- 
fervation. 

Emerf. j. Sky pretty clear, and if well 
Icfisn^, ■ 


8 49 54 


'f 1 


10 03 50 




'm 




ba^llfte emerged | drameter from 1|:; 

J be fatellite very fmall, and the obfer- 
vation good. 

Sky ferene. if well defined. 
f>atel{ite continued very fmall for 2'. - 

B su^d tSej.fliadoyy at ^ diameter 

'?t-4^.,ftf0,„-^reae,, 'aW- If well 
emerged | diamoU^;,"' 

, ppm ^eo 30° high we^afji 


ilfd fatel* 

luftre. 
too near 
ImoDg va- 




1768 


June 15 


July 


True time 
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28 


52 43 


985 


9 20 20 


i diameter from if, then 10“ high. 
Good to a few feconds. ° 

hmerf. X. Sky partly clouded, but if 
pretty bright at the time of obferva- 

f omo/ ? diameter 

Et^rf. I. Sky clear. If well defined. 

at -j diameter from if 
tion^'^^ ^ good obferva- 

^ hiS ^ only 5* 

high: weftward. The Planet irdi 

fined, though the belts were plain 
ough, A doubtful obfervation, 

. Marine at |arls,. mitk / tLt > 1 ® Wy PCtb* 

, ; . “fg^iyih^, ^ 'mw,: :a«; ;feSer" ■ 

1768 
Jan. 3 


T rue time 

h / // 

iiJO; 20 , 


176 ?; 

, J»”““ry 3 - 
True time, 
h / // 

■15 24 4Q 
15 *8 49 
*5 22 48 
15 a® 47 
* 5 ' 30 22 
^5 36 4b 
”^5 49. ,44' 
^i;44 43 

■ ’ ‘‘ij U'* 


Unedi pied 
part of tli'e 
Moon* 

f // 


.^7 * 5 
, 25 52 '' 

'22 43 
22 ' $ 


Ipi^ “"T' le mcrid™. 

tha?oAh^ ff^ 

2 of the ftar^ the:ffia® being J®werv 

The part » . ^ . 

cclipfed. 


// 




4^’ 5 

S ■ 

8 37 

9 r2 


. The penumbra fcnfiWe. 
f3‘’y;%'Pn;g.„: , 

U^e bcltpfer begins.' 
ImmerCbn of Tycho* 


■/I, 

;S' 
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1768* ■ Uncdipfcd 

J^nyafy 3*, part of the 
tim£» Moo«, 

> // / // 

16: O '12 
16. 4 40 
16 9 34 

j6 iq 40 
36 10 40 
1*6.. la 39. I 19 24, 
261 15 39 -31 20 

16 18 38 I a 47 
j6 2.1 38 
i6 23 8: 

16 24 38; 

16. 31 3^ 

35 35 

16 38 34 


17 3 3 ° 20 15 




;My 14 : 

*7 If ^ 
17 ^ 57 

17 97 56 




The part 
cdipfed. 


Fracaftorlus enters the fliadow. 
The fanje entirely in the fh.idow. 
Mare Nedaris enters the fliadow. 

The Moon’s diametei", 

Mare Neflaris half entered. 

Mare Neclaris totally in the 
£badow» 

tangrenus is entered* into the 
■"'fliadow, 

Mare IriTibi^iiini nearly halfentered* 

.rMfXZL 

in defined. 

The Moon pretty clear, Mare 
Hunaoriim got but ihe &a- 
, " *.;dow 7 ^"or 8 ^* ' ' ' ' ' 

Mare N ahium clear of the fliadow. 



HeS^rSs 'half ^ 



otttofrticfliadov 


^7 ^7 SH as 

». < , I ‘ ' . . ‘i " . . , 

' ' , ,i ; . ■' * .fs v' . 'j. , ■ ■ ‘ il 





January 3. 
True time. 


^7 36' 25 


*7 39 53 
17 43 23 
^7 43 S 3 

17 45 S 3 
^7 4 ^ 54 
17 Si 22 

17 5 S 20 

T ^7 30 

18 14 20 


Parts en- 

Parts e* 

lightened. 

clipfed. 

f // 

f // 

28 S7 

2 23 

29 42 

I 38 

29 59 

1 21 

31 32 
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Marc Imbrium out of the £ha- 
dow which did not cover one 
half of It. 


The Moon’s limb begins to be 
vihble. 


End of the cclipfe* 
Mooil’s diameter. 


% was greyilh. 

clouds /but the W; 

m.ght be difeemed. The fhadow prettv well 

much moire if 

^ arable arf night long, the thUrmoihetef marJttWfc 
I X degrees below o, on Reaumur’s fcale. ® 




dKx rs cio 4 s*u.^. vS 

-hi4b*„a. .£=12,.^ ^ ‘^t.S 

“°°°’ “ of de».ttd Lad 


A: ^7 o 


\i I' I !? 



'< Par^' 

ntheeiBed# 

/ " // 


V. 1 ' ' , 



' ^1 Iv.Vj,.,,,-, ,.' „ ' ' ' 


The Moon beginning to appear 
over the church of &e 
fcetning to the bare 
eyehaWVayeclipfed. Tycho 
already iome minutes emerged. 

'^O'® - ■' 'ifrW'. 




Parts en- 

Parts e. 

December 23. 
True time* 

lightened. 

cltpfed. 

h f ft 

t ft 

/ // 

4 35 36 

»s 4 

17.29 

4 39 3 

17 6 

15 27 

,4 41 6 

i8 16 

14 17 

4 43 7 
■ 4 44 30 
4 44 39 

19 58 

' 12 35 

4 46 14 

' 21 41 

10 52 

4 47 54 



4 49 34 

23 ao , 

9 »3 

4 49 48 
4 51 8 


8 2 

4 52 j8 

4 54 18 

24 31 

4 55 a6 

26 40 

,,, 543 :,; 

4 W^'' 

4 58 4 


■ 3 36 

4 59 7 

5 0 34 

28 57 

5 2 10 

30,52 

1 41 

' ' 

5 3 t 





i . , 

546 



5 5 ^ 



5 5 4 ^ 

#" , 


5 6 45 . 

.32 32 


I'w 11^ 





'l 7 l; 44 ’ 

F/,; *-?' ' 


t' , .. ''A'' J. 1 







;'riv 





[ 466 ] 


MareSerenkatis quits thefhaJovir, 
Diopyfius quits the-fli^dow* 

Maie Serenkatis half dut* 

Mare Tranqulllitatis hilf but* 
Mare Serenitatis quite ?out.. 

Mare T ranquillitatis clear of the. 
lhadow*. 

Mare Crifium half out. 


Mare Crifium and Mare 
brium quite out. 


Im* 


Wbe Moon^s limb^ beginning lb 

The end of the fliadow^ or of the 
eclipfe.. 

Yet more certain. 

Strong penu'ihbrav 
Yet veryTeofible. ■ , ^ ' ' 

The Moon^S'dianottlcr* ' 

■The 

Thfe l4oon*s dfetfert'i •' / ' ' 

A fmafl matter of the ptmmhm 

' Ml ' ' 
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Read NoTerabcr id, 17^9. 

LXV. AJlronomkal Ohfervatims made by Order of the Royal 
Society, at Prince of Wales’s Fort, on the Norih~WeJl Coajl 
of Hudfon’s Bay. My William Wales and Jofeph 
Dymofid. 


Mem. The Thermometer marked A was .hung within the foutheriii or lower Obfervatory ; in fuch 
a ‘Fart as we judged would be leaft afteded by the dlofc to, and with its Ball exadly of the fame 
Height with, the Quickfih'er in the Bafon of the Barometer : That marked B was hung without 
Doors, on the north Side of the Obfervatory^ / , 

Tlie Floor of the^Jlbfenratory might be above 50 Feet above the Lev^ of the Sea at Lowi water Mark. 


I* ' E^aal altitudes. 

176S Times by the clock. 


^ ILowci Mi<ldlcWirc Up|ier Palfcd the 
Septcnib. Wir? Wife Meridian. , 

r n h •/ tf i (f/ h' / // ; 

S 1417 'S '9' *9:'5i?4 h 49 18| 

14 , iii 5 : 59 ' 4 . ii'‘i« 8 47::. ■/, 

20 24 16 44!i3 

t8 At nooij wound up the clock. 

J> '914 s41'9 JO 2| 44, 7, 


Zenith iBaro- Thermo - 1 Phsenomena and Ch*cum- 
diftanct' meter, meters. 1 ftances. 


7'S ^?48! -3* f 


, 5 ^ 1 / i;; , ,, 

m>Al 3 <^ 554^39 

S' 10 g JO 4 VI'S ;7, f j ’■ 

14 :3'4 10 jb 5 ,|2 2j 54 0®,' 

; ^28 i , 24 10 20 17 ‘ ' 

” ' 19' i$ I : 

561940 4 )^ I 

4« 46 ' ' - 

'f, ; ■ ■' 

'• 433 4 

<5 47:>9 '9 3023 ill 3 

, 20 i3;ig, , , t .7 27 : ■ ■ 

.40 4219 44 34I48 32 

45 i6| 49 742 44 

" ; 

JO 2 “I, j fcl rfrf ft, 1 ,. Jl. ijrl 


j7/?40 29,61 1 

[78 13 , 29,97 , 
■ yS o! 29,98 ® 
76 O j 40,07 ; 

■•78 *i ■ 30,07 j 

.'S'''’, 

. ■ 76 0 30,06 \ 
/^6,.o* 30,10 

• 76 0 29,96 

"V,r) ^ ' ■ . 

'.yiM ’'9.89 


46 44 W. {|,^|;Hwcllerly 

p. ■ 

37, 5 ■^ D. 1 0.si _L. 1 




terfffifp 




‘I ’ll'plS: hy 

4£» 4+ toyu.L J' I 

3 ^ 39 ' D. I 

56' *86' ll-Iu.L 

'ftiTy: r©'s&-L.y 

45 •■•4+" '%l0>sL.L, ' ’ 

V I Q'sU-C. U„,,, 

46 45 D. ^ealierly 

sj -fJSik'ilK’i 

'^|f 5 j 
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^ Sept.27 From tlie preceding obforvations, I have found that the clock is gaining i' i8'^ per day on mean 
folar time, and in conlequence of that is now about lo' g' too fall : therefore at 20'’ we (lopped 
altered the pendulum to make it go flower, and fet it to nearly mean time, W. W. 
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September 


% 


28 


I oa. I 


e 




Equal altitudes. 
Times by the clock. 


Lower 

Wire. 

I n 

I38 24. 
+3 46 
59 50 
5 H 
147 2 2 
>2 1 
8 6 
15 6 


)3 19 ^ 

;8 4 

1^5 9 

[4652 

5-9 46 

+ 36 


Middle Wire 


[20 42 ^4 
48 20 

2 55 IS 

3 0 43 

19 Sr 18 
56 4 

20 12 18 
17 17 

3 

3 49 21 

?4 9 

19 46 s 
50 49 

20 3 50 
8 43 


Upper 
Wire 
/ // 

I47 22 
142 55 
50 43 
3^ 17 

:55 ^ 

0 I 
21 27 

40 24 

45 ^5 
SO 14 
SO 0 
54 44 
7 S2 
12 45 


Pafled the 
Merdiac. 
h / II 

23 32 


23 S3 -m 


23 53 46I 


Zenith 

dillance 


At noon ^ound up the clock. 


[ 4 ^ 57 

46 48 

4 20 


3 37 52 
42 44 
5 S 42 

4 0 26 


d 3 49 
iSS 43 
5^ 47 
F 33 


71 40 
71 40 
78 0 

j/e 0 

76 0 

78 0 

j79 0 

77 

77 0 

79 o 


9jAt noon wound up the dock, 


>32 35 
37 54 
52 49 
S8 32 
2 18 
,8 2 
22 54 
28 14 


20 37 5 

30 57 58 

21 3 20 

2 S7 26 

3 3 ^5 

18 21 

23 47 


1-6 35 


'3 34 

19 21 


At noon wound up the clock. 


e 


i37 54 
r 3 24 

^7 2 


jio 42 28' 

47’ 57 
3 16^8 


14^' 39 

3 * 30 

12 20 ; O .2 55; 

7 57,1 


Baro- 

meter, 


rhenno- 

meters. 


1 78 20 
I 76 20 
20 

178 20 

179 o 

’’I?? 0 


Inches, 

29,96 

29,98 

29,82 

29,72 

29^34 

29>33 

29.18 
^9,18 

29.86 

25.87 

29,90 

50.19 

30.20 


31 


s4 

41 

4* 

Pi 

5*1 

26 

^ 6 i\ 

37 




:0». 

lerver. 

w. 

w. 

w, 

w. ■ 


Phisnomena and Circutn- 
llances. 


D. 


0-1 u.L. 

O’sU.Lo 

0 s L. L, 
0’sU.L 
0 s L. L. 
0’'S L. L. ' 
0*sU. L. 

0 5 L« L. 
O’sU. L 
0 ’s U.L.^ 
O’sL.L. 
0’sU, L. 

0 ’s L. L. . 


- eafierly 


► W|flerly 


’ eaflerly 


W. 


At noon wound up the clock, 

iiopped the Clock 24^ 1 1" and ferewed down the iall of the pendulum | of a 

*5 
*5 

J k \ 

1 


39 3 * 

20 44 28 

49 30 

n 44 47 i' 


.50 24 

55 44 


2 23 1 

n ,7 SS- 

*3 32 


9 

H 43 

!?0 28 



80 o 
78 o 


29,78 

29,77 


’ 0’sL. L. I 
0*sU. L. I n , 
‘e’sLL. ["""y 

^0’s U.L. J 

■0’sU. L. 1 
0’sL.L. I , , 

= 0*su.L 

: 0’sLL J 

r O’sL.L 1 
lO’sU.L I . . 
10’sLL 
Le’sU.L J 


0’sU.L 

,©kL.L. 

O’sL.L, 

.0’sU.L 

turn, W, W, 

O'sU.L i 
0’sLL. I 
0’sU.L. I 

‘0’sL L J 


eafierly 


5 ^6 



[ 4^9 ] 
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Equal altitudes. 

Times by the clock. 

Zenith 

diftance 

Baro- 

meter. 

Thermo- 

meters. 


— 

Lower 

Middle Wire 

Upp£r 

Pi-Oed the 



Inches 

A 

B i 

Odlober. 

Wire. 


Wire 

Meridian 








/ H 

h 1 ff 

/ // 


// 

0 

1 




8 

26 

10 4S 

2 14 6 




78 

0 

29,64 

*9 

15 


26 22: 

20 53 

14 20;: 



80 







43 ^ 

2 38 9 

33 0 - 



0 

29,63 

i8i 

Hi 



49 

44 H 

39 *2 





• 29.63 



G Nov. 6 

57 45 

8 i 15 

4 42 

13 ig 27I 

71 

0 

3 

- 4I 



8 2 

n 32 

14 59 



69 40 = 







18 27 21 

30 5 ^ 



69 40 

29,56 

“■ 3 

—II 



34 4 

37 42 

41 10 



71 

0 




8 

16 

37 55 

8 41 35 

45 ^2 

12 44 

3 l 

61 

20 

■ 29,60 

+ 9 

- 3 



46 56 

9 0 40 

4 21 



59 

a - 






31 10 

i6 27 28 

23 45 



59 

0 

• 29,60 

•f I 

- 8 



50 14 

46 32 

30 56 



61 

20 J 



y 

^7 

24 I 

7 '-7 27 

12 40 34",- 

70 

20 




36 53 

40 25; 

43 52 



68 40 

’ -9»73 

— . j 

- 9 



1 

53 ‘5 

56 46 



67 

0 






31 21 ' 
44 15= 

ij 27 50 
'7 4 « 44 

24 24 
37 W 



67 0 
6840 

' 29,83 

- 7 ’ 

— 12 



57 7 

51 40; 

52 



70 

20 




? 

18 

! ^ 

8 5 27 

8 56 

12 37 

hi'' 


0 

29,88 


-14 



12 II 

■7 838 

5 6 



% 

0 

29,00 

3 

-15 

f! 

19 

2 9 

9 6 17 

43 1 



57 

0 

29,85 

- 9 

-J. 6 



17 31 

21 30 

23 27 1 



55 

20 





PI]?enomena and CIrcum» 
lianas. 


lOb- 

ifcrver. 

w. 


0 ’sLL. 1 , 

0’su.L. r"y 
0 ’sL.L, ry 
q'su.l r^y 

Aidebaran eafterly 
Aldebaran wefierly 
Aidebaran eafterly 
Aidebaran ^efterly 

Aidebaran ^eafterly 

Aidebaran wefterly 

Aldeb. eafterly, haiy 
Aidebaran wfttcrly 
Aidebaran eafterly 
Dicto Ditto 
i fuppofe it had been 


n 

‘h 


2j At noon I u'ent lo wind up the clock, but found it had ftoppcd at 6^ 48^ 

Hopped by the cold laft night, and therefore I kindled a fire to warm it before it was let a going. At about 
6‘’ 58^ by the alarm fet the regulator a going and wound it up. ]. D. 

Aidebaran eafterly 

Aidebaran wefterly 

Aidebaran eafierly 
Aidebaran wefterly, 

Aidebaran eafterly 
Aidebaran vvefterly 
Aidebaran eafterly- 
Aidebaran wefterly- 


i Dec. 6,13 28 
26 19 
18 3 

30 56 

6 22 
123 52 


17 n 
|5S 43 i 

o 4 

3 2'5 
10 21 

; 38 


6 16 58 20 24 
29 49 33 18: 
16 14 32 
’27 24 

5 9 52 
16 20 22 

6 io 21 
6 20 41 

^5 55 ^3 
16 4 34 
^ 6 6 44 

IQ 51 

15 49 9 

16 2 3 


13 19 

53 
13 4 ^) 

24 9 


23 20 


II 22 n,i 


11 It 


n 7 57.3 


n 4 29,8 



29- SO 
29 39 


—16 
-* 2 
-4l 
“*10 

--23 

-27 


-26 

'I5 

-231 

“ 3 - 


"37 


At 21^ I found that the regulator had flopped at 20** 16' notwhbftandbg the Sre was very good,, 
and by agreemeot with Mr. Wales, I let the fire go out, the ftove being obliged to Hand fo near the fide of 
the obfervatory that a little extraordinary fire would endanger the fame, it having twice melted the leaii 
at the back already ; I alfo took of the weight of the regnlaior to eaih it, and let it ftandt J, D,. . 
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Equal alt'r.uclc'!^ 
Tunes by the clock. 


Low iMidaicWirol ITpper i PalHthe 


Zenith Baro- Thermo- Phasnomena and Circum* 

dillancc meter, meters. ftances. 

Inches A I B ! 0 b- I 


! tt f u f It to 

41 50 39 ^0 7 37| 53 


^3 33 7 44 3 5 ’ 

2144 5: 

36 J 3 12 j! 25 26 57 5 ; 

'J.B. Thel'e were made by the affiiiant Clock. 


53 I — 22—30 W. I Regulus eafterly 

5 * "I® I 2 Jj 68 — 2 S —34 W. 1 Regulus wellerl/ 


39 22 [ly 25 43 -' 22 7 I 

10 6 3 !) 29 32 33 

W 3 c 5 3 20 8 32 12 40 

9 37 >3 '7 16 

?■ 31 6 5 " .+ 2 >9 19 'I 07 45-2 • 

“25 7 35 3 4 <i 

©April 243 ■2.^ 1947 4 5042 : 

<1 45 5 ‘ ^ 55 5 

S 5-9 38 4 25 57 “ 17 0 8 12,2 I 

i 4 0 30 ' 20 26 40 J 

i 4 40 56 19 44 6 48 i; I 

)5 17 , 48 jS 5 : 37 I 

S 5 34=9 4 =8 49 -5 8 i 

33 '5 =9 35 J 

38 2 S 19 42 7 43 44 I 

, p 50 50 6 j 

1 |. 6 iS i 6 4 . 31 36 o 0 8 35,4 1 

3936 35 57 3 ^ 2 - J 

?? b20 28 19 24 2 27 35 j 

24 43 28 17 31 49 i J 

0 Sr>3 5^ 4 -3 5^‘ ^ ^ 1 


3 55 261 

37 20 ' 
4^ 0 ^ 
56 0 
)7 20 . 


^70 40 , 

0 7 45,2 

'70 40 

1 

J 

[72 20 

■0 S 12,2 

j 

1 

1 

1 

1 72 20 

[■72 0 

[72 0 


29,80 — ic— -ry W. Arteus vveilerly 
29.79 + I + 8 W. ' ,0 ’sL.*L 
29,83 4 - 14 -413 W; ' q.sU^l, jweflerly 
29,85 - S - 5 D. ■ 'IvLL 
30,00 + 5 4-12 D, ' 0 ’sU.^. 

30,12 ~ 6 -- 3 D. I 0 «s 

30,1 2 -f 1 2 + 20 D. I j vveiJerljr 

O' .ion /OsU. L i . 


30 , 08 : - I + 8 D. 'I 

50 , 14 . +14 +16 { O’s U L I 

I . i.wxr io'sua 1 


7320 30 , 00 ;+ 6+12 W.j-,; — 

73 20 29,99 + = = +'27 W. j g-sU+: 


' JT .77 J ■ / 7. J f Tt T -5 

“tp ’’S'l oil » 

"if.;* *iui ;;;r ’ "‘I” » ' 3«4 +•+-*■ {|::y;|”“r 
‘■'.Ht’iuun }« »,'« 3 1, +..»■. 

'= ;slr!r,iu;i" ’;•«}« » ■s.'Sr "’■iijfe.tj-.iy 

i find from a mean of 5 comparifons made in the courfe this week, and that which immediately 
'I'y ! preceded the Ml, that the aihlbnt clock gains on Mr. Ellicott’s at .the rate of j' 03 


,72 0 30,20 — 7 “ 6 W. 


29.63 +23+17 


^ ''K 

0 29 

20 33 23 37 16 


54 7 

3 ^ 3 4 ‘ 57 i 

5 © 11 

6 20 

1 3 4 = -5 38 3 = ! 



1 47 a' 43 J-’l 


I this week, it gains 3'^ 25 in fix hours. W. W. 

1 62 48 ! 29 , 91 '+ ! + 6 D. jeafleiiy 

[ fi'f -ffi R7 4 - 1 : 4. T .7 D.. -I ^ 1 ' 1 
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Pli^nomena and ckum. 
ilances 


G’sU.L. ] , , 
0’sL.L 
jO’sLL I 
lO’sU.L 
^G^U.L.i , , 
0’sLL 
G’sU.l. 

, O’sL L J 

j O’sL L weflerJya 

I O’sU. L. I li'tic un- 

/ 0’sL L. 

© S U. L, I eaileily 

. O’sl.L, j thin, Iona 

i 0'sI-L. 1 , , 

I ©’s 0. L. i "'"‘'"■i/ 
I e'sU.L. I . , 

leu. L. I 

f ©’s Lj L, 1 \vfflf[ I ■ 

I 0 's> U L. j vary ha/ , 
/©’‘U.L . . 

1 0W, L 
J O'sL !., 1 „ , 

[GUl.L |'''eacrly 

i O’sL.L, 

0 J L. L, j , 
O’sU L 

j O'sU.L t , , 

■Q’sLL. 

,0%LL| 

I 0’« IJ.L 

' ©M’.L. 


'{OM.L f^' 


::iilt;rlv 


j wcllcily 
j e.illeily 


0’.sL L 
O’sU.L. 

[ 0 ’vU.L 

i G'U. L. 

J 0 ’"^ ^'1 nr 

j ®.’sU. L. 

1 

j D’s U* L. eagerly. 
Ks U*L. wefieily 
Arfturus eafterly 
j Ardaras v-'caerij 
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17^9 


AJjy 


? 2, 

% 2i 

G 2: 

D 


^ 3C 
? Jane : 


Eqiral nltiiudes. 
Timi'i by the clock. 


Lower 

Wire 


Middle Wire 


Upper 

Wire 


^9 48 
;4 21 
,1 IQ 

? 5^^ _ _ 

\t 20*' put the clock back. 


F.^ne(} the 
Tvl ridian 
h ! f> 


:0 Si 36 : 57 24 . 

58 10 I 1 S 9 \ 

i 3" 29 |33 40 

42 3 I 38 16 I 


Zenitk 

diflance 


0 f 

zo 


io 25 
14 48 
V 08 
59 
*4 7 
31 

'5 ‘ ^ 

9 42 

33 

d 39 
4 I 

8 8 i 
}/ 57= 
1-2 3 = 

23 
7 38: 

,7 

^3 

9 

it 21 

54 44 

51- 

5 

0 II 
;U 52 

75 40 

27 4 
51 U: 
{.3 40 

S' I' 

12 58 

^38 41 1| 

32 4:" 

44 ” 

20 

\i9 39i 
3,49 

S9 5' 


■0 4 5 

18 29 

3 33 96 

38 18 
dO 17 48 

33 13 

3 3^ 35 

36 0 

'9 2 3 
^7 3 ^” 

31 3 .) 

4 34 2 'if 

38 35' 

49 SO- 

53 59= 

■9 I 25 

i si 

31 3 

4 35 44= 

39 5^^ 
5 ^ 

2L. 
59 . 34 i 
'9 3 39 l 
15 2 

19 !0| 
30 541 

54 43ii 

46 13 ■ 

50 25 - 

4 9 

13 58 

25 lof 
-9 I'ii 

40 

44 50 

;6 ni| 

5 o 18 
i8 39 10 
‘9 3 20 


7 45 

12 II 

.0 IS 
i4 39 
II 51 


•12 18 

k 50fi 

9 3-5 

20 58 

'S 6 

3 S 6 ; 
fS 2C 
50 32 ; 
4. 52 

3 59 

-0 23 

H 31 

]6 23 
47 49= 
S4il 

7 16 
1831 
22 372 

4 4 

jM 12 ; 

49 44* 

53 56 

10 8 

21 38 
^5 47| 
37 14 
fl 22 

52 385 


36 

46 


j-5^ 

° '7 33.3 1;, ,3 
23 56 1,0 j 

|s 4 20 


23 5 ^ 43.7 


23 57 50.3 


S 8 i 2 i 


53 40 
S3 40 
65 o 
61 0 
61, o 
65 0 

63 .0 
61 o 
61 0 
63 0 


'3 59 +"§■ jsj 0 
61 0 
■S9 o 
S7 0 
57 o 


S9 0 
\6i 0 
0 

jfij 0 


Baro- 

meter 

Thermo- 

meters 

laches 

A 

B 

29,66 

3^ 

45 

-9^75 

40 

46 

29,83 


39 

29,89 

44 

48 

29,81 

34 

46 

29,70 

47 

S9 

29,78 

31 

34 

29,85 

47 

49 

29,88 

34 

36 

00 

CO 

35 , 

38 

29,90 

49 

49 

Z97B9 

49 

49 

ms 

35 

41 

ms 

36 

42 

ms 

36 

43 

ms 

37 

45 

29,89 

5^ 

58 

29,89 

53 

1 59 

ms 

53 

59 

29,89 

53 

60 j 

29,65 

38^ 

42 ]■ 


Fhadsiomena and Circum- 
fiances. 


io,~ 

I'iiver 


V7 . J 0 ’s U. L, \ Eal4. unc. 
lO’sL. L. f becaufeof 

lO’sU.L, ; 

w. I O’sU.L. 

Ig’sLL. 

W. 1 0 ’sL.L. 

lo’sU.L. 

W. J g’sU.L. 

\ G*s L. L. 

W. I g’sL L. 
iG’sU.L. 
f G’sU.L. 
p J G’sLL. 
iG’sU.L 
1. G's L. L. 

{ G’s L. L. 

G’s U. L. 

O’sL. L. 

G’sU. L 
n I G ’s U. L. 

1 G’sL.L. 
n fe’sU.L. 

iG’sL.L. 
n J G'sl^* L. 

1 G'sU.L, 

T) J 0 *s L. L. 

1 G’sU.L. 

D JO^sU.L 

Ig^sLL 
D /O^sU.L. 

’ Ig’sLL. 

D |0^sU.L. 

’ 1 G’sLL. 

a J 0 ’sU.L. 

I G’sLL 
T\ J G’sL.L. 

1 G’sU.L 
TV j G’s Lt L. 

t G’sU.L 
n J 0 s L. L. 

I e’sU.L 
n / G s L. L* 

[G’sU.L 
W /O’sU.L 
[0’sLL. 


' J ing clouds 

1 eafierly 
' hazy 
wefterly 
hazy 
call-. ver|' 
hazy 
weft, fly, 
I ingcloud^; 

I eafierly 

\ weft, thd 
0 almol^ 
^ covered 
with do. 

! at times 


J eafierly 

i weft, very 
hazy 

weftcriy 


eafierly 


wefierly 


J 


1*760 
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June 


10 


1 ! 


19 


21 


^ Equal altitudes 

Times by the clock. 


Lower 
Wire 
/ It 

11 9 
15 iH 

z6 37 
30 47 
42 14 
46 29 


33 56- 

45 17 
|49 27: 

18 36 
22 46: 

34 8 

38 18 
49 49 
54 5 

7 21 


23 3 
27 18 
38 39 
4 ^ 

1 10 151 

14 23 

.j.1 16 
45 

i 21 n 
25 22-Jj 
52 16 

56 35li 
)25 14 

29 24 

40 47 

44 59 
329 56 

34 7 

45 27 

4 ? 37 ,. 

: 26 84| 

30 20 ' 

41 43 i| 

45 55 

^ 22 30 45 

34 56 

46 18 
30 27 

VoL. ux: 


iMiddia Wire Upper 
Wire 


14 36 
1 8 45 
19 30 7 

45 47 
50 2 

4 ^0 34 - 

4 26 14 
30 28 
41 49 
45 5rt: 
ig 22 6 

37 36 
4! 49 
53 22 
59 38 
4 

4 8 2 

23 

35 S 
39 '9 
19 13 44 
17 51 

44 4 Sl 
48 59 
4 17 38 , 
49 ij 
48 47 

52 545 
19 28 44 

3 == 55 

44 18 

48 so 

4 ^6 2c 
30 36 
41 57 

I 45 7 
|i9 zg 38 

33 5 ° 

45 «4 


18 2 
22 12 

33 35 

■37 48 

49 18 
|53 32 
7 

n 18; 
22 45 


42 33 

9 47 
14 ' 7 
45 

56 51 
‘ 9 


16 2:: 
20 17 
31 40 


' 7 i 

148 17 

52 3^1 

14 8: 
f8 19' 
45 20 


|j2 12 

147 47^‘ 

Iso o 4 j 

22 54 
127 7 
38 28 
(42 38 
133 6 
|37 19 
4S 43 


49 


4 27 H 

31 26 
42 48 


Paffed the 
Meridian 
h f If 


Zenith Baro« 
diftance meter 


0 t 

61 0 


27 5r 
SO 18 


j 59 0 

js? 0 

° 0 9 , 3 .j 

1 57 0 

{•59 0 

1 61 0 
760 0 


0 -0 34,8 I 


[•58 0 
56 0 
36 0 


0 3 I 4»3 


20 


Inches 

29,65 

29,65 

29,64 

ms 

ms 

mi 

2947 

2947 

294^ 

29,46 

29,46 

m 9 


^ ms 


0 7 26i 1 


f 29*72 


o '' S' 19 !’ ‘ 


■57- 30 


46 5^ 143 so 


29*74 


^ 29,80 


Thermo^ 

imeters 


Pliffinomens and Clrcism- 
ftances. 


Ob- 

iferver 


,w. 

w, 

w, 

w, 

w. 

w* 

w. 

w. 

w. 

w. 

w. 

w. 

D. 

D, 

D. 

w. 

w. 

w; 


f O'sU.L 
0 s L. L. 
0 »sU.L 
0 s L» L» 
0’sU.L. 
0 ’s L.L. 
0 ’sL, L 
0^sU.L. 
j'Q’sL.L, 

1 0 W.L. 

^0'sL.L. 
0 ’s U. L. 
0 ’sU.L. 
Q’s L. I, 
0 ’sU.L 
0 ’sLL, 
0 ’sU.L. 
0 ’sLL. 
0 ’s L.L 
0 ’sU. L 
0 s L. L* 

1 Q’s U.L 
1 0’sL L 
1 0’s U.L 
re’sU.L ■ 

J 0’sLL 

i 0’s U.L 
I 0’sL L 
r 0’sLL. 

1 O’sU.L 

J 0’sL L 
] e’sU. L , 
-Q’sU.-L' 
0’s LL 
0’sU. L 
0’s L.' Li . 
O’sLL ’ 
O’sU.L. i 
0 s L. L j 
Q’s U.L J 

{ 0’s U.L, 1 
0’sLL I 
0’s U.L I 
0’sLL J 
r0’sLL 1 
J O’sU.L I 

1 0’sLL I 

U’sU.L J 


eaderfy' 

J>.very 

hazy 


wederly 
verywi- 
> certain 
‘ becanfc 
of clou. 


^eafterfy 


weflerfy 
very 
S' cloudy 
and un« 
certain 



- £c|uol alhiiidcs. 

1769 Tirnefi by tU clct 


Ii:ne 

Lower 1 
Wire 

Middle V/'iro 

■(ninfr , 
V/i:e 



r 

/! 

ti / 

// 

/ 

// 

Oil 

32 

U 

18 

ig i.|. 

47 






Vl 

iS 

S 7 

22 

Z 0 


33 

2 

6 

4 5 ^ 

5 '5 


i ] 



6 

L 5 

5 2 

.;.6 

59 

19 ' 



5 " 

5 ^ 

5 0 59 

23 





0 

5 

20 


7 

9: 


24 

18 

18 

4 H 45 

1 1 

a 



22 

32 

18 

59 

a 

37 

37 

3 

49 i 

20 7 

20; 

10 

56: 



8 

I 

11 

54 


0 


28 

13 49 

4 10 


64,1 



18 
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aidebaran on th© meridiaa< 
«»!.orjon% ditto, 
capella, ditto. 
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6 iS 33 

'7 5 

7 "5 43 

; 6 10 3S 

7 19 

7 15 42 

6 18 31 

7 ij 38 

0 19 16 
■ 7 16 13 
■6 18 2^ 
7 1544 
7 ‘6 IS 
7 15 36 
4 ° SS Sl 
41 27 8 
7 16 7 


]=9>76 S7' 
‘-'9.79 54 

19.57 52 

=9.57 51 

29.68 56 
50,14 30 
30>i3 49 
2944 57 
-■9.64 54 

-’ 9.64 53 

29,06 56 

29.66 56 

39.63 34 

29.63 54 

29.69 62 

29.67 

7 = 9.73 57 

I= 9 . 6 z! 55 ! 


I) s U. L. caft of the iiierid, 
1) ’s U. L. on the mcrid. 


D ’s U. L. well of 


mtuirus on the meridiim 
G’s U. L. (iiuo 
0 S L. L, ditlC) (IjP'/.y) 
ardurus on the Dcrkliaii 
D ’s U. L. ditio 


■|^ ^ I ophiuclii on meridian 


2> ’s U. L, call: of the merid, 


J D’sU, L* on the meridian 
I" ]J ’s U. L. well of the merid, 
(e’sU.Ll , 

I O’s L,L 

fG’sLLl , 

' G’s U. L wesiiend. 

| 5 1 drncoiiis on the meridian, 

7 J plane of the quadrant call, 
nlw. do.pl.oi quadr.wcH 
jJ [ draconis ditto, plane cf die 
y I quadrant call ' (foggy) 
ydrac, do, pL of quadr, well 
/?]draconis, plane of the 
quadrant well 

^ I draconis on the meridian, 
y J plane of the quad, call 
0 ] draconis on the meridian, 
y j plane oftlie quad, well 
7 drac. do. pi. of qiiadr. eaU 
y drac. on mer. pi. of quad, weft 
iQ’sU.Ll . , , 

■| G’sL.L. 

I 7 drac, do, pi. of quadr. eall 
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'Apparent 

'J'inici 

Zenith dillances. 

Baro- 

meter 

Thermo- 

meters 

Phenomena and Circumdancepo 


90 A 

ih 

96 i'i.rch 

S’l. 

96 Arch 

Inches 

A 


Ob- 


h / f/ 








r 

ditced 




lAver 


0 

r 

// 

G. 

S. 

V. 

// 

0 

' '' 







42 

4 ^ 

■5 36 
43 4 ''^ 

45 

44 

0 

9 

2 


42 

41 

15 III 

43 37 J 

■ 29.67 

55 

54 

w. 

,\Y. 

0h,LL. 1 , 

0‘ U r j- on tee morid. 

2 37 1 


J 4 

Zl 

69 

2 

II 

2i 


>3 521 



, 


42 6 

'^S 

II 

53 

69 

2 

6 

•G 

II 56 






4^ ;'.9 

05 

.0 

50 


2 

3 

r8 


10 24 






54 

65 

10 

0 


2 

I 

10 


9 39 

-.9,70 

59 

57 

W. 

D’s U. L 

5 ^'' “19 


TO 

34 


2 

2 

18 


9 57 






3 4. A 

% 

12 

20 


2 

6 

6 


55 






9 

65 

14 

22 

;69 

2 

10 

■c 

65 

13 46. 





i 3 |aquarii on the me- 


05 

21 

4: 

3 

25: 

0 

05 

20 22 

29.79 

51 

47 

W. 


00 

12 

36 

'64 

0 

28 

18 

60 

I2' 0 

29,80 


47 

w. 

a J ridian 


44 

14 50 

47 

0 

^5 

>5 

44 

14 29 __ 

29,63 

56 

61 

■ D. 

O’sL. L. on the merid. 

14 20 2^ 

.8 

40 

0 












23 14 

48 

55 

0 












: 2843 

48 

jt 

0 







.29,81 

44 

44 ' 

D. 

D’sL L call of merid.. 

: 2033, 

4 ,> 

27 

0 












; 5141;;: 

48 

25 

0 













48 

5 

42 


I 

6 

iSi 

48 

5 9 ^ 

29,81 

45 

44 i 

D. 

Ditto on the meridian 

H 29 

48 

■23 

0 











; 32 26 

48 

27 

0 










i 


1 35 19 

48 

3 ^ 

0 







*29,81 

45 


^ D. ' 

Ditto wed of the merid. 

37 95 

48 

35 

0 






1 


: 

1 1 


40 5A 

43 

40 

0 




1 c 






1 1 


1 

■17 

30 

19 

SO 

2 

20 


47 

29 25" 

29,48 

i 54 

59 


O'sL.L.on the merid*. 


1768 

I Time per Apparent 
dock I'ime 

September 

ij ; // I 11 / 11 

I 


72976 52 


7 2 «>! 7 6 59 

1 

1769 

^Mar.isj 

J 

ni Zl o|u 24 54 
[2 8 44 |'r2 12 ii 


’16 54 oji6 46 22 ;; 

1 S 3 S8|i‘’ '5 

•e Apr. 9| 

|I 0 29 21 to 20 27 J 

‘S 3a 44 .3 29 39’ 
39 i 4 |'S .30 0 

5 10* 

©Augfii! 

1 

9 16 47j 9 10 32 ^- 

10 14 56 10 '8 51 

10 14 54|io . 8 29 : 


Occukations of Fix’ed Stars by the Moou, &c. Obfervcd* . 


I p yS immcrgcd bsliind the Jj ’s darl-i limb | 

^ n immerged bidnnd the ]) dark Hmb (very exaft) W. W* 

Ditto emerged (perhaps about fooncr) f. i). 

I o > * V . . r w. w. 

$ immerged behind the bright iiinb of the moon | j ^ 

1 T K ii2imer«cd behind the Moon’s dari: limb' J, D.^ 

1 ill fatcilire immerged dofe to the body of the planet | j j) 

" The ^ N° 45 of Opbiiichi'in Flamikad^s catalogue immerged f j 

behind the dark limb of the D (very faint) ' jJ’ ”• 

S m the fume conlleilation and catalogue imm^ged , Jr D* • 

Ditto p'er Wi W. ■ 'N. B. The*i«incrfiotl happened towards the - 
* ' noftherii limB of ike'*- % To iW Intertedloii of light and ■ 

. darknefsj to knder \h obfwyawa dohkfol tf i or 5",'. , 






Times I 


Farts of Micro- 


i 7 <' 9 | 

[ per 1 

[ Apparent j 
Times 

the mi- meter rc- 

Obfervadons on the Tranfit of Venus. 

dock 

crometer duced ' 



In- Ver- 

Jnne ^ ches 

h 30 c6 4Q0 M 0,6 Exterior contad at the ingrefs 

56 560:57; 7,6 Ditto 

1 15 10 i 15 aij3 Interior ditto 

f£ 14 £ 15 25,3 Ditto 

57 31 57 5i| 04c 18 2 57,5 Dili, of ? ’s fartheft limb from the 0’s ncareft 

58 56 58461 0*40 Z2 0 57,5 $ ’s diameter off the fcaie 

2 I 162 I 26| 4*60 4f3i 32,3 0 ’s diameter 

2 Cloudy 3 Ihort time 

, 4, 1 1 4 2i| 445 10 29 13,3 Dift. of -Venus’s fartheft limb from the 0’s fartheft 

558 6 8| 0,10 19 ,0 58,2 ? *s diameter on the fcale 

, ' 7 33 7 43 l ^>50 02 3 27,1 Dift. of §» ’s fartheft limb from the Q’s aeareft 

‘ 9 ^9l 0,1019 o 58,2 !? ’s diameter on the fcale 

10 26| 10 36I 0,15 0 0 59,9 Ditto off the fcale 

, Icioady 


J 


J. D. 

J. D. 


1769 







1761 

Times pc 
9 clock 

lij Apparent I Parts of 
times the mi- 
crometer 




In- 

Ver- 

June 

1 h / // 

h 1 // 

ches 

nier 

h : 

52 39 0 

2 39 30 

4 j^c 

) If 




4,6c 

) I 


44 43 

^ 1 - f 2 | 

■ 0 ; 7 C 

1 >^1 
■ / 7 


51 40 

5 ^ 49 i 

, 0, i-c 

; aof 


53 26 

S 3 35I 

'0,15 

2”* 


3 4 58 

3 S 7 l 

6 , So 

' 4 


6 13 

0 22^ 

Oj (C 

21 


17 47 


4,60 

4 


19 40 

^9 49 l 

0,85 

6: 


22 20 

22 29;!. 

0,8; 

14: 


23 38 

23 47 

ODC 

21 


H 35 

24 44 

Ojlp 



42 47 

42 553 

0 ,IC 

4 “ 


46 40 

46481 

Oy9C 

to|‘ 


48 0 





48 49 

CO 

0,9c 

1 1 


5 ^ 33 

5 ' 

j, 9 C 

12 


55 24 

55 3 = 1 ' 

0,90 

[ 2 


56 19 

56 a7i, 

0,9c 

1 2-1 


59 2 

59 io|< 

:>j9c 

12 ; 


4 0 50 

4 0 583 ( 

5,9c 

tl| 


- 5 ^ 

a 59 -I c 

5,90 



Micro- 
meter rc* 
duced 


[ 481 


31 29.8 
13 ‘ 294] 
4 54>9 
° 59.4 
I 1,5 

.? 33.1 
o 59>8 


ObfovationsonthsTfanfitof Venus. 


7 2o-] o,9o| 
n 13^0,90 
H 45i 

19 SH 


21 3 8| 0,1 024 



|3i 31)9 

5 

6 i,8 

0 39,8 
0 58,7 
0 39,1 


6 19,4 

6 19,8 
6 20,6 
6 20,6 
() 21,1 
6 20,6 
6 20,2 
6 20,2 
6 21,1 
6 241 
6 20,7 

6 zOj7 

6 19,8 
I 0,7 

0 


o|3i 29,' 
31 29,8 
3r29,o 

51 50,2 


4 4^4 
4 4^,6 
0 sg,$ 
0 58,2 


O’s horizontal diameter 

Bip. of farther Jimb from the Q’g nearet! 

s diameter on the fcale of the micrometer 
Ditto off . j 

Dip, of $ s farthefi: limb from the 0 ’s' nearell 
? s diameter on the fcale 1 

Cloudy >\V. W, 

G ’s inclined diameter 

Did. of ?’s farthed limb from the Q’s neareil 
Ditto 

? ’s diameter on tlic fcale 
Ditto olF 

Ditto ditto j 

N. B. Several of the above obfervatbns are a little un- 
ctrtaiii being taken in great halle, in the intervals be- 

tween flying clouds. W. W. 

A Mfdoiid the O’s neared 1 

Dteo°^' ^ 

Ditto [ ' 

Ditto 

Ditto . • 

Ditto 
Ditto 
Ditto '■ 

Ditto’ 

Ditto 
Ditto 
Ditto 

? ’s diameter on the fcale 
Ditto off 


^ O’s inclined diameters 

Dift. of § s fotheil limb from the Sui/s nearcU 
Ditto 
Ditto 
, Ditto 
Ditto 
Ditto 
Ditto 

Ditto , ' 

$ ’s diameter on the leak - 

Ditto off 

<5-1 1 


w. w. 


171% 
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1765 

Times per 
dock 

Apparent 
times ? 

Pans of 
:he micro- 
meter 

Micro- 
meter re- 
duced 







In- 

Ver- 


1 

|«nc 

h ! 

If 

h 

f 

// 

ches 

nier 

f 

If 

h 5 

5 43 

37 ' 

5 

43 

43! 

0,15 

2 

0 



45 l 



45 


0,10 

21 

I 

DS. 







0,1 f 

2 ' 

0 

59,8 


53 “ 



S 3 

f! 

4,60 

1 

31 

34 >^ 


55 ; 

- 


55 

k?; 

4,60 

14 i 

31 

35 ^ 2 . 


5 ' 9 l 



59 

2l| 

0,15 

4 

I 

DS 


0 0 

41 

6 

0 

47 ? 

0,10 

18 

0 

S 9 d 


I 

49 


1 

5 Sf 

0,10 

21 

I 

D 5 


3 

30 


3 


0,50 

iB 

3 

3b, 0 


4 

40 


4 

46-1 

0,50 

Hf 

? 

337 


6 

.55 


7 

i 4 

0,50 

1 1 

J 

50, B 


b 

D' 


8 


0,50 

9 

J 

29,2 



0 


15 

12^ 

0,45 

15 

3 

13,6 


17 

6 


17 

I2I 

0,45 

8 

3 

7.-9 


19 

6 


19 

111 

045 

I 

3 

2,1 


21 

5 


21 

I ll 

0,1c 

21 

2 

58,0 


25 

27 


25 

33 

0,40 

6 

2 

457 ^ 


20 

59 


27 

I 

0,40 

2 ; 

2 

42,4 


2H 

19 

i 

28 


0,40 

0 :: 

2 

40,8 


7 0 

40 

7 

0 

45 f 

'Fhe thread ' 

of ligli 


0 

43 

:7 

0 

48I 

Ditto 



18 

56 

7 

19 


; The external cont 


19 

IS 

7 

19 

2q\ 

:l Ditto 




Obfervatlons on the Tranfit of Venns continued. 


$ ’s diameter on the fcalc 
iiitvo olF 

Ditto on 

O ’s horizontal diameter 

$ diameter on -the fcale 
Ditto oiF 

Ditto ditto 

Ddl. of $ 's fartheH: limb from the 0 ’s neareft 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 


j. a 


W.W/ 


j ^ 

REMARKS. 


W.W. 
J. D. 

1 W. W. 

jj. D, 


t. All the meafurements of Venus's diameter; and alfo aU tltofe of the Sun, which arc not faid to be horizon, 
lal, were taken wiih the micrometer, in the fame (lireilion that the lall preceding diftance of the limbs of Venos 
and the Sun was meafured with. 

2. We were obliged to alter the rack-work of the micrometer before wc began tomcafure arty diflances oftlie 
limbs, kc. in order to make it take in the diameter of Venus, off the fcaic. 

-3. The heavens at the beginning, and for a confidcrable time both before and after, were frequently obfcqred 
by clouds : h\ t in the intervals, the air was very clear, and the Sun’s limbs extreamely well defiiH'd, 

4, Soon alter Venus was half immerged, a bright ere feent, or rita of light, cncotripailed ail that part of her 
circumference which was off the Sun; tbeicby rendering her whole periphery vifdde, This continued vq 
bright until within a few minutes of the internal ccntadl, and then vanifned away gradually. 

3, We took for the indant of the M internal contafl, the time when the lead viable tliread of light appeared 
brirind the fui‘f.*ni:ent limb of Venus*, but before that time, Venus^s limb feemed within that of the Sun, and 
bis limb appeared behind hers in two very obtufe points, feeming as if they would run together in n broad flream, 
like two drops of oil ; but wdiich neverthelefs did not happen, but joined in a very fine thread, at feme diibwe 
Iroraihe exterior limb ef Venus, ’I'his appearance was much moie confidcrable at the egrefs than at the ingrefs; 
owing, as we apprehend, tO' the bad Hate of the air at that time. We took for the infiant of nucrnal cojitaiil, at 
the fgrelk the t'rie when the thread of light difippeared before the proceeding limb of the phnicc, from which 
time W.W. toc.c nctice that he had told about 2 W when the limbs of the Sun and Veiiiis were apparently 
ifi conta^ ; a cirermf ance which he did not venture to attend to at the ingrefs'. 

6. We few-mthing like the appearance of an atmofphere round Venus (uukff the abovc-.n!fintioni‘ci phacnomena 
'may be though? inj proceed from thence) either at the beginning, end, or during the dnie of the tranfit: nor, 
could we fee ar.y^,drimg 'qf a fatellite; though we looked for it feveral times. 

'' y. It may not be to _add^ that the bazinefs, complained of at- the egrefs, was not owing to any acet- 

dfliital bad quality of jdjtjuej ^ continually fo here to or t above the hwizon, and often 

cfcn to 16° or sS'', in what maybe called thb'deareft lute of the heavens* 


Obfen’atbs 
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Obili.-auons for 'Jctcrmliiiug tk Jlagiieiic Va,iasions at Pr^ic.’ r.r W.l- . ■ .. 

ofiiudfonVBay, by Noub-rf CVS 



lived ; winch was kept •, cry warm ty’ahVv 7 firrMTbv llr-^hmT’lb!'^"^ the compals into the room wlicte we 
withoat the leak cfiltt. / ^ ‘^ove ; and there tt remained ever after, but 

In order w remedy this misfortune as much as lay in my power, TannliVd * iv 1 j 
he arrived m the nver this year; and defired he would iLl ml ^ “ Richards, as fjon as 

requelr he very kindly complied the next day ; but tlie cloldy vvea her pTve me^Tr" 

fervations before the 23d of Augull ^ prevented me from making any ob- 

Thc compals is of the cemmon form, and I judged that it would be bed m t r • 

noon, when the Curfs azimuths charpe the fa leil and to note th/nl. k about 

following manner : ^ dock ; which I did in the 


1769 

Times by th 
clock 

Magnetic 

azimuth 

Varia- 

tion 

weft 

Auguft j ^ ” 

0 / 

0 / 

3) 21 

23 40 29 

1 23 Vs 

to 6 ' 


44 4iJ 

2 0 w 

9 17 


49 5 S 

3 20 W 

9 2 


SI 53 

4 30 w 

9 ^ - 

1 22 

0 6 40, ; 




33 18 

15 15 w 

9 43 ' 


■25 22 , 

16 ij w 

10 3 


27 B 

16 39 W 

9 5 <^ 


2.3 28 

2 38 E 

9 49 1 


31 15 

I so li 

9 

9 594 j 


34 S 

0 47 E 


42 20 

2 0 W 

ro 34 ■) 


44 10 

2 58 W 

io ;i 


45 

3 12 'W 

to 7iJ 


49 45 

4 21 W 

^ 9 57 1 


52 44 

5 20 W 

9 5 ^ \ 
9 50 1 

S '=3 

54 4 

S 40 V,' 

0 6 38,6 
^2 43 

it 24 \V 

•J' J 

9 24 


24 13 

IS z8 W 

9 iS "] 


26 26 

16 7 w 

9 33 7 


28 8 

16 30 W 

9 Z 3 i 


34 38 

i8 40 W 

^9 24 . 1 1 


36 16 : 

19 22 W' 

9 3 .?ll 


The me.m is 

9 4 i|' 


( Thefeobf^uTOrions weremade k'CaptainRich'ird^. / 

j having been removed, and the card re-adjufted after the hrir^^ ^ 


The Sun tranfitcd the meridian 


>The compsfs removed, ftc. 


j 1 ftfi Sun tran'litcd the meridian 


I Bitw, 


<1 


Such 



[ ] 

Sudi are the befl obfervatlons of tliis kind, wbicli I am able to lay before this boiioorable 
and learned Society. It givbs me much concern to find that they differ fo widely from one aa-^ 
other 5 more efpecially as I am cc^riain that 1 made them with all the care and circundpedion 
that I was capable of, and with an inllrument which feemed to me good of its kind. But I 
flatter myfelf it will be con fidcred,, that, in making obfervations with this inllrament, there are 
two unavoidable fources of error, viz, in adjufting- the card to the line on the fide of the com- 
pafs-box, and in making the fliadow of the thread to fall on the line of the index : I may 
likewife add a third error, which may be committed in reading of the vernier, as it only fub- 
divides to every 5 ' and if all thelc lliould happen to fall the fame way, their fum, I prefumc,, 
may be confiderable (when an inilrument of fo fmall a radius is ufed),, in the hands of the. 
moil ikiiful obferver.. 


The Latitude of Prince of Wales’s Fort on the North-weff coaO; of Hudfoa’s Bay, deduced 
from Obfervations of circumpolar Stars... 


1769 By ^ Urfe Majoris 


Date of the Obfer- 
vation. 

Latitude deduced 

Above the 
pole 

Below the 
’ pole 


96 Arch 

jan, 20 

Jan. I? 

0 / // 

58 47 =92 

0 f i( 

58 47 53 


20 

58 47 27 

58 47 S' 


iS 

58 47 33 i 

58 47 S= 

29| 

2C 

58 47 =9 

58 47 50 

Themeans 

iofehefearc 

S8 47 3°4 

58 47 5 'i 


1769 By n Urfas Majoris- 


Jan.- 30' Jan. if 




29 ^ 

If 

29i 

3^ 


of ihefe are 


3^ 47 

5 ^ 47 

58 47 
?8 47 
58 47 
58 47 
S8 47 
i'3 47 


S' 

4^ 

46 : 

S3 

14 

Hii 

9: 

'Si; 


;8 47 3 ^ 


48 6 
48 7 
48 2 | 
48 74 - 
47 3°f 
47 3°l 
47 361- 
47 3=1 


ij8 47 48 


1 1769 


By Capelia 





Date of the: Obfer- 
vation 

Latitude deduced 

Above the 
. pole 

Below the 
pole 

9 c 

Arch 

96 Arch 





a 

/ 

ff 

0 > 

/ 

// 

Jan. 

29 

Jan, 

28 

s8 

47 


.?8 

47 

06J 


30 



58 

47 


i8 

47 

SH' 

Fcbr. 




s8 

47 

=4f 

58 

47 

30-1 

5 



S8 

47 

28 i 

=1 

47 

59 k 


S 




47 

34i 

58 

47. 

40 - 2 : 


9 




47 

3^1 

S8 

47* 

37, 

Jati* 

29 ' Jan. 

29 

S8 

47 

5^>l 


47 

44f 


30 



58 

47 

3^1 

s> 

47 

sH 

Febn 

31 



s8 

47 

3^1■ 

58 

47 

38 

5 



58 

47 

34 .? 

5 ^ 

47 

46-1' 


H 




47 

4^i 

5 o 

47 

5^1. 

Jan. 

9 

Feb. 


58 

47 

4o| 

58 

47 

44i 

29 

10 

S8 

47 

22 | 

58 

47 

35f 


30 



S8 

47 

23 

5 ! 

47 



31 



S8 

47 

24 

58 

47 


‘Febr. 

5 



S8 

47 

= 6 i 

5 ? 

47 

3^1 


B 



S8' 

47 

00 4, i 

;b' 

47 

43i 


9 



S8 

47 

0*4 

S8 

47 

3b 

Jan. 

14 

'Febr 


;8 

47 

3H 

S8 

47 


29 

. 1-3 

.S8 

47 

21 

53 

47 

35f 


301 



47 

2 if 

Is8 

47 
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i'’ 69 By Capdla continued 


Date of the Obfen i 

vati'jrt 

Latitude deduced 

Above ilte 
pole 

Below tlu 
pole 

90 Arch 

96 Arch 

Jan. 31 

Febr. 1 3 

0 A // 

58 47 S2i 

58 47 ^Si 

0 / (t 

38 47 =9?- 

Febr. ^ 


5 ^ 47 SH 

8 


I'S 47 3-1 

58 47 434 

9 


,-b 47 3o| 

<8 47 36 

14: 


47 3'l 

38 47 3 ^i 

24' 

1 

47 

58 47 56? 

Means of thefe are | 

.38 47 29 ' 

38 47 37i 


By a- Perfei 

Jan. 29 

Febr. 14 

Means of 1 

Jan. 29 

thefe are | 

38 -17 23I 
38 47 =84 
47 33 

38 47 28-1 
58 47 33l 
58 47 38 

47 cSy 

38 47 33l 


Theft; four (lars paOed ihc meridian 
to the fouthward of the zenith, when above 
the pole ; which ciccum fiance rendered them 
va01y convenient for determining the lati- 


tude of the place, as the errdr of the line of 
collimation of the quadrant is thereby en- 
tircly excluded, provided it did not alter in 
the interval between the obfervations. 


1768 By the Pole Siar 


Date of the Obferva 



vation 

Latitude deduced 

Above the 

Sdow tin 



pole 

pole 

90 Arch 

96 Arch 


1769 

0 / // 

0 / n 

Decern, ,2 

january j 

)8 47 23 i 

38 47 37 


Febr. 8 

58 47 6 

38 47 24 v 



38 47 

58 47 .4 

3 

r 

January i 

s '8 47 3 -i 

38 47 33 


Febr. 8 

38 47 7\ 

58 47 24I 


z.\ 

;8 47 8 i 

58 47 24 


Janumy i 

47 37^ 

58 47 38.: 


Febr, i 

;S 47 i8f 

38 47 26 



38 47 18 

58 47 23! 

ig 

January 1 

58 47 23I: 

38 47 37 i 


Febr. 8 

58 47 7 f 

58 47 23 

'1769 


38 47 8-^- 

38 47 24-“- 

Jan. iS 

January i 

38 47 

58 47 3 3 ?; 


[Febr. 8; 

38 47 9 

53 47 23 , 


i '' 

?8 47 7 l 

58 47 22-1 

i 

Means of 1 

thefe are 

38 47 16 

47 2SJ 


The Latitude of Prince of Wales’s Fort deduced from Obfervations of the Sun, and of fach liars as ■ 
pafTcd fouth of the zenith. 


By the Sun 

i-acitude deduced j 

By Capclla 

Lititudu deduced 

rybS 

Di'clination j 90 Arch 

96 Afch 

1768 

Dedin.'itioii 

90 Arch 

96 Aich 

Sept, 2C 
21 

Q f t! 

N. 

'0 42 9 

0 i8’44| 
S, 

0 A // 

48 48 19 
Is 48 26| 

alt! 

50 4S 14-I 

oa. 13 

0 f n 

4 S' 44 10,3 

0 / It 

5S -17 34-1 

Ci> 48 ji 

cS 47 48" 

0 / t! 

d/ 33 i 
4,7 467 

3 ^ 47 ' 

22 

30 

0& I 

■ 14 
17 

1769 

June 2C 
22 

Augnft 2 

0 4 40 

3 3 o m. 
a 52 49 

9 39 - 4 

38 48 13-2 
38 48 25-2 

p8 48 2 i 4 
58 48 i8| 

38 szj 

58 48 2 

dS 3 

The mean 

of thefe are 

JS 47 4^2 

3 « 47 3 <),!- 

5 '^ 4S 33 

5b 48 12 
5848 7'. 


By a 

Perfei 


N. 

;23 jfy 

23 27 40’ j 
17 3b Ip"l‘ 
£6 48 S| 

fi Did 

38 47 3 H 
;8 48 io| 
38 48 12' 

,'8 47 26 

58 47 46 

58 48 6i 

Sepr. ap 49 ; \ 9^ 
oa.” J 4'49 ’ 

47. 47 

,-8 47 47 
yS 47 44 

33 47 3 . 3 f 
5 -’' -47 39 i 
58 47 2U- 

5 

22 

58 48 16 

38 4S H 

38 48 7 

58 47 2;-J i 

The 'means of thefe are 

58 47 46 

38 47 3F^' ; 

The mean 

s of thefe are 

38 48 13 

58 48 0 
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By a t-yrs I 

Juitiindc deduced 

1768 

)cviinatiin' 

90 Arch 

96 Arch 

Od’. 16 

The means 

0 ! H 

34 49 

of tlicfcarf 

0 / If 

3S 47 

;8 47 24 

0 t (I 

58 47 v \ I 

iS 47 35 i 

58 .17 2:} 

38 47 33 i 

By <& Aqailm | _ 

Sept. 29 
oa. 13 

4 

16 

The means 

8 16 22 | 

of tbefe are 

47 S‘i ' 3 ^ 47 i8f 

58 47 52 58 47 23 

;8 48 6 58 47 44 

58 48 II 58 4 ';' 48 | 

58 48 0 58 47 33 1 

By « Cygni 

Od. 2 

li 

.17 

The mean 

'44 27 48 

s of thrfe an 

j8 47 2£ 

38 47 26f 
3S 47 32 

3S 47 38 

58 47 0 

58 47 17 

58 47 32 

58 47 37 

58 47 291 

38 47 

By a Perfei 

Nov. if 

It 

u 

2 

Dtcem.i 

The mea 

.49 III 

1 

Qs of tliefe ai 

38 47 3 ° . 
,58 47 29 

48 II 
5848 0 

1^8 48 14 

58 47 20| 

58 47 ia| 

58 48 2 

58 47 34 

58 48 2 

'A? 47 S 7 

jS 47 33 


By Capella 


Latiiadc deduced 


1768 iDecliimdon 90 Arch I 9 ^ Arch 


■5 44 loi 58 47 54,2 
158 47 45.-1 
58 47 26,7 
58 47 38,9 


The means of thefc are 5 8 47 40,7 


SS 47 

I^S 47 13,3 

S8 47 18,5 
78 47 33,1 



58 47 33,- 


By jS Draconis 


58 47 59 

;8 

47 

36 

58 48 14 

58 

47 


38 48 13 

58 48 

5 ' 

38 47 58 


47 

4 S 

58 48 6 i 

58 

47 

.50? 


By ^ Draconis 


Jane 

July 


Aagufl 


2451 51 29 II 
2 

tl 

20 

21 

22 
28 

30 


58 47 37 , 
5 i> 47 38-1 
ii8 47 43 , 
38 47 3of 
58 47 44 
58 47 43 
38 47 481 
38 47 ;o 
'58 47 40| 
38 47 48 i 


The means of thefe are' 5 8 47 44I 


?s 47 29 

58 47 40 

m 47 4 ^ 1 - 

38 47 43 

58 47 40 
;8 47 44 
58 47 45 
^8 47 48 
;S 47 59 
;8 47 41 


47 4 "i 


The Latiiude of Pnr.ee of Wales’s Fort deduced from Obfervadons of Stars on the Northern Meridian . 


% (t Urfm Majoris 

Laricude deduced j 

j By y Uri^ Major k 

: 'Latitude deduced 

176s 1 Polar diii 

90 Arch 

96 Arch 

1 1768 1 Polar dift. 

90 Arch 

96 Arch 

Decern. ■ 1 

15 

0 t n 

27 0 24 

[ q / n 

58 47 14 
138 47 3 

,38 46 57 
is8 47 8 

0 / 7 / 

58 47 21 

58 47 12 

58 47 H 

58 47 20 

1 |o / /» 

Ij Decern. 153; i 15 

i i The means of thefe are 

0 / // 

58 46 50 

58 46 58 

58 46 S 9 

0 ^ ff 

58 47 10 

58 47 8 

58 47 J9 ■ 

58 46 5 Sf 

38 47 (2‘, 

, 1769 

S\ 47 'si' 

58 47 16-1 
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By 50 Urfe Majoris | 

j Latitude deduced 

1769 

Polar did. 

90 Arch 

96 Arch 

, 

0 f tt 

0 1 n 

oil} 

January i 

59 31 35 

58 47 10 

53 47 s 

1 


58 47 2 

00 

The means 

i of thefe are 

58 47 6 

[58 47 ir 


The means of all the comparifons of ^ Urfe Majoris 

Ditto of 53 Urfe Majoris (confidered as circumpolar) 

Ditto of Capella ditto 

Ditto of oi Perfei ditto 

Ditto of the Pole dar 

The means of all the circumpolar fers are 

0 / If 

58 47 3 =i 

58 47 32 

58 47 29 

^8 47 ^84 

58 47 16' 

0 f If 

58 47 5 'l 
58 47 48 

58 47 3/1 
58 47 33 i 
58 47 =8; 

5S 47 27 

58 47 39 i 



The means of a Urfe Majoris 

Ditto of y 

Ditto of 53 

The means of all the fiars taken on the northern meridian are , 

58 47 5 ? 
58 46 ^5j 

58 47 0 

fS 47 
fB 47 12 } 
3S.47 II 

58 47 ^>4 

58 47 



And the means of the above two are 

58 47 Mi 

0 47 26 | 



The means of all the folar obfervadons arc^ 

Ditto of Capella taken on the foathern meridian alone 

Ditto of a Perfei 

Ditto of (9J Lyrsu 

Ditto of a Aquife 

Ditto oFa Cygni 

Ditto of Capella after the line of Collimatlon altered 

Ditto of » Perfei ditto 

Ditto, of /3 Draconis, the line of collimation having again altered 
Ditto of 7 

The means of all the obfervations taken fouthward of the zenith are 
The means of the circumpolar and northern ftars 

And, by taking the mean of both, the latitude is North 

58 48 15 

58 47 482- 
58 47 46 

58 47 ==1 
sa 48 0 

58 47 - 9 l 
58 47 40<7 
38 47 S 7 

J8 48 6 

58 47 44 1 - 

^8 48 0 

S8 47 39 f 
58 47 SH 
58 47 332 

78 47 334 
58 47 2 '4 
58 47 23 

58 47 38 

58 47 50* 

38 47 4 if 

5S 47 49 

58 47 Mi 

58 47 38 
:j 3 47 26I 

sS 4.7 52 

yS 47 3 "f 


The error of the line of collimat;on of the quadrant was 23", 6 for the 90 arch, and i9^^7 for the g6 
arclij to be fubtraded from all aeaSth diftancep, from the beginning of September, 1 768, to the latter end of 
Odober; from about which time, tUl towards the latter end of jSecember^ It appears to have been 29^4^ 
for the 90® arch, and 36'', 7 for the 96 arch, to be added to all zenith diilances taken in that interval. About 
the latter end of December it altered again, bat I had no opportunity of deterailnirg its quantity, and 
feemed to be pretty coiiilaiit all the month of January, 1769 but, about the bv^ginniag or iniddle of Fe- 
bruary, it began again to alter, and continued imcenam 'until the nvlddle or laiter end of June, when 'it 
became coalbnt again, and feemed to rnc to be, by the obfervadons of and y Dracoiw, 21", 6 and ■15''^, 5; 
to be fubtrafled from the 90 and 96 arches, refpcdivejy, , ^ , 
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A TABLE oF tk EQJJATIONS to Equal Altitudes. Lat 58® 47'^. 


Half the Iritcrvai between the Obfervations. 





'!h 

' ih 


'll 

/ 

[, / 

1 ' 

1 ' 

i ' 

1 ' 


h ' 

h ' 

U ' 

Ii ' 

h ! 


h“'' 




Stchl 5 oU 4 'T 

I ccjlii bl 

ilic 

II 30 

fll gc 

I'il 4c 


IV c 

IV. 0 

IVac 

iV3c. 

IV40 

IVcr 

{ c 

V lo 

Va 

!! 

— 

— 


(',r)|c 

’ 74 ' 

■ 7)3 

.7,6 

- 7)9 

28," 

28 ” 

29,2 

29,6 

30,1 

30,6 

3T,a 

3 ‘)S 

52)4 

33,1' 


34.’ .5 

15 

14 ;. 


t 

‘>9 

(J,l 

,>,i; 

26,-) 

27,0 

^ 7)4 

37)8 


28,7 

29.1 

19,6 

go, I 

30)7 

3 ‘>3 

3‘.9 

32,6 


3 K 1 

3 ';o' 

'149 




• 5 v 1 

1 j- 

:6 . 


16,7 

27,1 

* 7)5 

?.8,o 

28,4 

28,9 

29,5 

5 0,1 

n? 

3 ').) 

32.0 

■{Z ,7 

■sg.ji; 


'':S )3 


1: 




'Si- 

25,4 

25,8 

26,2 

26,6 

27,1 

27,6 

28,1 

28,6 

29)2 

29 8 

3 0,5 

3 3,2 

3 

5 '.; 5 6 

6 

34)5 


s' 


i 3>5 

1)'* 


) 4 - 

24,8 

35)3 

25,6 

26,1 

26,6 

27,1 

27,6 

a8,s 

2^8 

29.5 

30,:. 

3 < 6 'J 

■;';6 

30,6 

33*5 



1-^)3 

.2,6 

23,5 

33,3 

33 )^ 

34,0 

24,4 

24)8 

* 5)3 

* 5)9 

26,4 

26,9 

27,6 

28.3 

294 

20.7 

3''.4 

3 ^ 4 

32,3 

i 


•0.7 

ij,rr' 


2X,6 

21,9 

32,3 

33,7 

* 3)1 

23.6 

24,0 

24)5 

25,0 

25,6 

26,3 

26,9 

27,6 

2.', 3. 

* 9)1 

30,0 

30)9 



• 9'5 

1Q,{> 

i 9>9 

.20,2 

30,5 

30,9 

21,3 

a 1)7 

22,1 

22,6 

* 3)1 

23,6 

24,1 

24,7 

25)3 

:.6,c 

:i),8 

27)6 

28,4 

* 9)3 


K 

I'Tji'r 

\ S, I 

1 13 , 4 

i:!,7 


' 9)3 

' 9)7 

20,1 

20,^ 

11,0 

21,5 

22,0 

22,5 

23,0 

23,6 

24.3 

25,1 

25,8 

26,6 

‘ 7 )S 


I 

St).'; 

A05 

.6,H 

17,1 

^ 7)4 

' 7,7 

i8, r 


t8,8 

' 9 )* 

‘ 9.7 

20,2 

20,6 

21,2 

21,8 

22,5 

23,2 

-' 5)8 

24,6 

* 5,4 



r 4,7 


t ,3 

I J 4 

‘ 5>7 

> 6,0 

16.3 

16,6 

17,0' 

‘ 7)4 

' 7.9 

' 8)3 

‘ 8,7 

19,2 

19, 

20.4 


21,7 

22.1 

"S’** 


« ; 

f ' 


3)4 

1 

-al!) 

14,3 

' 4,4 

' 4.8 

' 5)3 

rc,S 

' 5)9 

16,2 

i6,6 

' 7 )‘ 

‘ 7,' 7 

18,2 

1 8 ?) 

‘ 9)4 

';o,c 

70,7 

ij 

^ c 

n ,3 

! 1,4 

i:,c. 

\ j,r. 

j 2,. ' 

17,2 

' 3,5 

12,8 

13 H 

A 3)4 

' 3)8 

14,2 

‘ 4)4 

‘4.9 

‘ 5)5 

‘5 9 

. o,.‘; 

‘6.0 

17.5 

i84 



9.': 

9 rfj 

9 )" 

9,9 

ij.t 

'O', 3 

10,^ 

10,8 

1 T ,0 

' 1,3 

n,6 

n,8 

la, I 

I a, 6 

‘ 3 )‘ 

13 '4 


M )3 

14,8 

15,4 


K 

74^ 



H’ 

I’jl 

H, 3 

S ,5 

1^)7 

8,9 

q,X 

9)4 

9)5 

9)7 

10,1 

10,6 

10,0 

1 14 

11,6 

J2,U 

ta.S 


3 5 



Si 9 

6,0 

6,f 

6,2 

6)4 

6,6 

6,8 

6)9 

7)1 

7)2 

7.3 

7,6 

8,0 

8,2 

8)5 

8,8 

’ 9)1 

9,4 



3 .S 

341 

34 ' 

4,01 

4)1 

4)3 

4)3 

4.4 

4,6 

4,6 

4.8 

4)9 

4)9 

S)‘ 

5)4 

5 )^ 

5.7 

5)9 

6,1 

L 3 


St 

ij? 


z,o 

2 0 

3,3 

3)1 

2,2 

2,2 

3)3 

*)3 

2)4 

2)5 

2.5 

a, 6 

2)7 

2,8 

2)9 

3)0 

3 )‘ 

3 )^ 

Hi 

4- 0 

0,0 

0.1 0 

OjC 

0,C 

0,0 

0,0 

0,Ci 

0,0 

0,0 

0,0 

C')' 

0,0 

0,0 

0,0 

0,0 

0,0 

0,0 

0 0 

0,0 

0,0 


S 

1,1) 

I,Q 

2jC 

3,0 

3,1 

2,1 

3,3 


a )3 

*)3 

2)4 

2)5 

2)5 

a, 6 

2)7 

s 8 

2,9 

3.0 

.1' 

. 3 A 


If 


3 >S 

3)9 

4 ,C 

4,1 

4,2 

4)3 

4)4 

4)6 

4)6 

4)8 

4)9 

4.9 

5.1 

. 5)4 

5)t 

5,7 

5' 9 

6,1 

6,3 


15 

S >7 

5>8 

5)9 

6,c 

6,1 

6). 5 

6,4 

6,6 

6,8 

6,9 

7)1 

7, a 

7)4 

7)6 

S,o 

8,2 


8,8 

9)1 

9.4 


S'" 


7»7 

7)8 

7)9 

3,1 

^’)3 

S ,5 

8,7 

9,0 

9)2 

9)4 

9)5 

9)7 

10,1 

10,6 

10,1} 

n,a 

II. 6 

ia,o 

12,5 


25 

95*1 

9 >S 

9>7 

9,S 

10,0 

10,2 

10, f 

10,8 

11,1 


11,6 

n,8 

13,0 

‘2.5 

‘ 3,1 

‘ 3)4 

13.8 

'<^3 

14)8 

14,3 

IV 

4 “ 

s 





ri,q 

12,1 

IS , 5 

12,8 

rSH 

' 3.4 

‘ 3)7 

14,0 

‘ 4)4 

‘ 4.9 

15,41 


' 6)3 

16,8 

'' 7.4 

iS,o 


I a, 9 


43)3' 

*3.^ 

,^ 3»7 

14,0 

14,4 

14)71 

t.5)V 

*54 

‘ 5)7 

16, a 

16,6 

‘ 7 ,' 

17,6 

i8,j 

.8,7 

‘9.3 

ry ;9 

20,6 


IC 

14,6 

14 j 8 


M )3 

'5)5 

tS)^ 

1 6, a 


16 q 

' 7)3 

' 7)7 

18, a 

18,7 

‘ 9)2 

‘ 9.7 

20,3 

20,9 

aj,6 

22,3 

aj)'^ 



1 6, a 

16,5 

kjf) 

16,9 

' 7)3 

17 6 

18,0 

' 5^)3 

18, 6 

19,1 

I9,; 

20,0 

20,6 

21,1 

21,7 

22.3 

7,3,0 

23'7: 

24 ) 4 1 

®S)2 


so 

17*7 

57»9 

18, a 

18,5 

'8,S 

19 )" 

19,6 

19,9 

20,3 

20,8 

21,3 

21,8 

23,4 

22)9 

2 3)5 

* 4.2 

24 ) 9 

15,6: 

aSl 

77,2 


.^5 

19H 

'94 


30,0 

30,3 

so. 7 

21,1 

31,4 

21,8 

22.3 

23,8 

22,9 

23.4 

24,0 

24,6 

25)2 

259 

afi,6 

“ 7)5 

28,! 

:-9,o 

V 

+ c 

so, 5 

so,S 

ar,i 

31,4 

St, 7 

zz,f 

sa.t; 

22,9 

33)3 

*4)3 

14,8 

25)4 

a6, 1 

2 'S 7 

27 )^ 

28,1 

* 8,9 

29.7 

30,6 


S 

■ 31,7 

22}0 

22,4 

33,7 


33)4 

23,8 

34,2 

2 !-, 5 

*S)' 

1^,6 

16,1 

26,7 

27)4 

28,1 

28,8 

29,4 

30(2 

31.1 

52,0 


1 C 

33,9 

33,3 

23.5 

33,8 

? 4 »a 

24,5 

34 ) 9 ' 

» 5)3 

as, 8 

26,2 

26)7 

" 7.2 

27,8 


29.3 

30,0 

3 Cs 6 

3 ‘,4 

3 *. 3 

- 13.2 


if 

; 24.0 

24,2 

Hi 5 

^ 4)8 

a 5 ,a 

a. 5 .S 

25,9 

26,3 

26,8 

27)2 

17.7 

28, a 

28,8 

29)5 

3«)3 

31,0 

3 J,(. 

3 2 ) 4 

3 . 3 ) 2 ' 

34)1 


3 

' ^ 4^9 

=^S 4 

^A 

^ 5)7 

ad,T 

36,4 

. 26,8 

27,2 

27)7 

sS,l 

18,6 

29,1 

29)7 

30,4 

31.1 

31)8 

32)4 

33)2 

34 . 0 , 

34..9 


•z 

) "- 5 j 7 

a 54 

z6,i 


. a'6,S 

; 37,1 

* 7)5 

2 y ,9 

28,4 

28,8 

" 9)3 

29,8 

10)5 

3‘)0 

3‘.7 

32)3 

33)0 

33.7 

34.5 

] 5)4 

VI 

; 4. 

: 26,3 

26,5 

26,7 

'A 7 )C 

5 37,4 

^ * 7)7 

t 28,1 

28., 5 

* 8,9 

* 9)3 

29,8 

3°‘3 

30)8 

31)4 

2S,1 

32,7 

53)4 

34)1 

34.9 

{ 5)8 



^ 26,7 

' 26,9 

27,3 

i *7,.! 

^ 37,8 

! iS,i 

z 8,4 
5 a8,6 

28,8 

29,2 

29,6 

30 , 1 

3'^).5 

31,0 

31,6 

32)3 

32,8 

33 )S 

34.3 

3 5)0 

15.8 


f 

0 27, c 

1 37,2 

. 37, i 

1 ^ 7 : 

? s8,c 

) aS/ 

t 28,9 

* 9)3 

29,7 

30,2 

30,6 

3 ‘)‘ 

3‘,7 

32.3 

32,8 

33.5 

34.3 

| 35 .o 

35)7 


1 

5 

3 27,2 

: 27 )^ 

t ^ 7)1 

1 

3 %%' 

} 28,6 

i 28,9 

29,2 

29,6 

go, I 

30, c 

it 0 

3‘.5 

52,0 

32,? 

13, a 

33)9 

' 34.6 

35)3 


z< 

c 26, c 

) 27,3 

: 27 )' 


5 37,5 

; zS, 

‘ 28,4 

. 28,6 

28, q 

29).3 

19,5 

30,2 

30,6 

3 1)0 

3 ‘4 

32,1 

32,8 

3 3, it 

31)1 

14.7 


z 

f 364 

5 26,3 

r 26,1 

3 27,) 

E 27, f 

5 27 )< 

5 27,5 

1 28,1 

28,4 

, aS,!'' 

' 9 .' 

'-9)6 

299 

3L3 

30)8 

3 1,4 

■}2,0 

32,6. 

33)2 

33)8 

ivn 4- 

c s6,i 

[ 26,3 

( 26,; 

3 

5 36 ,' 

f 

3 27,2 

• 37,4 

. 27,8 

2S,X 

.8,4 

28,7 

29,0 

29,4 

- 9)9 

30 ) 4 . 

H.o, 

31,61 

32)1 

32.7 


i 

The infiruments ufed in making the preceding obfervations were : 

1. A clock, made by Mr. ElHcot, with an apparatus for correSing the effeOis of heat and cold 1 the fame 
which Meffieurs Mafoa and Dixon had to the Cape of Good Hope in the year 1761. 

2. An afironomkal quadrant, made by Mr. Bird, of one foot radius. 

3. TworeMingtelefcopes, of two feet focus, made by Mr. Short} and 'a divided objcfl-gkfs micro- 
meter, made by the fame gentleman, of 501,45 inches focal length. 

-We ufed die micrometer with a magnifying power of 60; the contaSs of Venus with the Sun’s limb were 
vobfowed with a magnifying power of 120, and all the other obfervations with one of 90. 

Both tbe thermometers, ufed in the preceding obfervations, were according to Ikhrenhcids fcale ; and the 
■charailers + and which are annexed to their altitudes, denote that they, flood fo many degrees above 
orklow the oyphw'W^iAilj.; wkre neither of thofe charadlers appears, the nannber is to be underlbod 
above the cypher. , , , 
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LXVI. ExtraB from the youmals of the 
Royal Society, June- 23, 1768, refpeSiing 
a Letter addre^ed to the Society by a Mem- 
ber of the Houfe of Jefuits at Pekin ht 
China ; by Charles Morton, M, D. Sec, R. S. 
and Fellow of the Imperial Acadd, Natur. 
Curiof. ^ Petropol. and of the Royal 
Academy of Gottingen. 


letter, the original of which is -in the 

M French language, confifts of 28 pages in clofe 
folio; to which are fubjoined 44 pages of notes ; and 
27 pages of drawings^, to which the letter and notes 
refer for illujftration. 

It relates to fome difquifitions of Mr. Turbervllle 
Needham, F. R. S. concerning a fuppofed connedlion 
between the hieroglyphical writing of antient Egypt, 
and the charadteriftic writing which is in ufe at this 
day, amongft the ChineCe. 

Divers ot the Society remember Mr. Needham’s 
trail upon this fubjeit, which was printed at Rome in 
the Latin tongue, 1761, addrelTed to this and the 
Antiquarian Societies. 

This conjedure of Mr. Needham’s, pregnant with 
fo many curious confequences, engaged the attention 
of the Literati of Europe : the generality wifhing 

VoL. LIX. R r r fuccefs 
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fuccefs to it j and divers, either from a particular in- 
formation, or for other reafons, oppofing it. Mr. 
Defguignes of Paris, F. R. S. Mr. Bartoli of Turin, 
antiquary to the King of Sardinia j the late Abbe 
Winkelman, antiquary to the Pope, and Mr. Mon- 
tagu, F. R. S. were the principal ofthofe who thought 
themfelves concerned to oppofe Mr, Needham 3 and 
what they have been plealed to communicate, either 
in print or manufeript, has been already laid before 
the Society 5 and the laft gentleman, viz. Mr. Mon- 
tagu, has alfo fent to England a cafi: of the bull: of 
Turin, inferibed with certain charadfers, which gave 
occafion to Mr, Needham’s conjedlures : which call:, 
by the bounty of his Majefty our Patron, is now in 
the Britifh Mufeum. 

. The fubjed in queftion feemed fufficiently inter- 
efting to feek an anfwer from the only competent 
judges, the literati of China j and your Secretary, firft 
•by the encouragement of Thomas Hollis, Efq; F. R. S. 
and fubfequently by the affiffcance of Thomas Wil- 
cocks, Efq;. F. S. A. and the particular favour of the- 
Dirediors of the Eaft-India Company, has at length 
•obtained it. 

In order to this, a letter was written, in conjunc- 
tion with Mr. Alban Butler, late of Pall-Mall, (who 
had fome intereft among the Jefuits at Pekin) Rating 
the matter in queflion, and defiring the favour of an 
ahfiver ; which anfwer is the letter that has been read 
to the Society- ‘ 

The particulars which were ftated to the Jefuits at 
Pekin, and have been recited to the Society, were as 
follows, viz. I- Whether certain charadfers, to the 
cumber of 29, copied from the bull at Turin, toge- 

' ' . ' , . ther 
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tlier with divers other charadters, to the number of 
2.00, copied from undoubted monuments of Egypt, 
are really and indeed Chinefe charaftefs j and if they 
be, of what dialed:, and of what age are they ? 

2. What fenfe doth each of thele charaflers ex- 
prefs; and what is the particular interpretation ? 

3 . Doth the hiftory of China, or popular tradi- 
tion, or any analogy with the modern or antient me- 
thod of writing of any other nation, afford ground for 
fuppoling that thefe charadlers have been received 
from foreigners j or were they invented by the Chi- 
nefe themfelves ? 

4. Are there any monuments or cuftoras amongft 
the Chinefe, which referable thofe of the antient 
Egyptians; or which fhould induce us to think, that 
there has ever been any communication between the 
two nations ? 

The anfwer received from China takes notice only 
of the fmall number of charadlers which were copied 
from thebuft of Turin ; occafioned probably by fome 
accident or failure in the pacquets, of which there 
were three copies fent, and one of them containing 
the Turin charadters only; the anfwer is dated from 
Pekin, Odlober 20, 1 764, addreifed to the Members 
of this Society, but with no lubfcription, or figna- 
ture, excepting four ffars, and this addition of the 
company of JeJus. 

The author’s method, or order, is as follows: 

I. An introdudfory preface, 2. A ftate of the 
enquiry, as colledted partly from the letter, and 
partly from Mr. Needham’s printed book. 3. 
What the author calls an hiflorical pidlure of the 
Chinefe tongue and its charadlers.- 4. An applica- 
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tion of this hiftorical delineation, in tfie way of prin- 
ciples, to decide concerning the 29 charaders of the 
buft of Turin. 5. A more general application of 
the faid principles, in order to elucidate the hierogly- 
phical writing, and confequently the antiquities of 
Egypt, by a propofed collation with the antient fym- 
bolical writing of China, exemplified by divers in- 
ftances:- and laftly the notes, containing circumftan- 
tial details of fome particulars, as well hiftorical as 
critical, which might otherwife have broken the thread 
of the letter. 

I jfhall not pretend to give an adequate idea of this 
curious paper, within the compafs of an extract fuited 
to this place. 

The particular branch difculTed in this letter, as 
well as the general learning of China, are fubjedts in 
a manner new to Europe ; and the various books of 
the Chinefe are called by the author a Potofi, which 
might enrich Europe ; efpecially with regard to laws,, 
government, the ufeful arts, natural hiftory, and the 
like. Some ftridturesfrom the letter are to this effedl : 
and, 

r. In the preface mention is made of the Infuffi- 
cient attempts of the Greeks and Romans to^ explain 
the hieroglyphical writing of Egypt j and of the later 
attempts of father Kircher, and Mr. de Mairan, 
who anticipated Mr. Needham in the idea of ex- 
plaining them by the charadieriffic writing of China j 
which idea they quitted alnioft as foon as they had 
formed it. 

2. Tlie Rate of the queftion is expreffed as fol- 
lows : “ Mr. Needham has obferved, that the fym- 
bols or hieroglyphical charadlera of the Ifis of Tu- 
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« rln, appear like feveral Chinefe charafters, fuch as 
“ they are found in the great didlionary Tching, 

« tfee, tong: upon which he conjedures, firft, that 
« the Chinefe characters are the fame in many re- 
“ Ipeds, as the hieroglyphics of Egypt 5 and fecond- 
“ ly, That one may be able to difcover the fenfe of 
“ hieroglyphics by the comparative and appropriated 
fignification of the Chinefe charaders^” 

The author, thirdly, having mentioned the diffi- 
culty of rendering himfelf intelligible to the literati of 
Europe, for want of a certain acquaintance with proofs 
of fad and hiftory, criticifm and grammar, proceeds 
to the hiftorical detail, which is the fubjed chiefly en- 
larged upon by him. He notes the enthufiafm of 
Voffius for the antiquity of the Chinefe, and the 
rage of Renaudot againftit; and then declares his 
own opinion, that they have fubfifted as a nation, 
from the time of the great emigration which followed 
the confufion of tongues. He dates the antiquity of 
Egypt from the fame epoch, and gives rcafons, par- 
ticularly in the notes, for the probability of their dif- 
ferent routs. He enquires into the ufe of writing j 
and declares his opinion, that it was already eflabliffied 
in the antediluvian world ; and might be derived in 
common to the two nations in queflion. He makes 
light of any fuppofed variation of it, at the confufion 
of tongues: and wiflies that Mr. Needham had ex- 
pieffed his own opinion. concerning the commence- 
ment of it. He affirms, that there is not the leaft 
mark or trace now remaining of any fubfequent com- 
munication between the Chinefe and Egyptians. But 
whether our author’s opinion of the origin of writing, 
or the contrary one, of each nation haring invented 
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its own, b.e adopted: he candidly owns, that any* 
connexion between the two modes of writing, is 
hardly difcernible at this day. He affirms, that the 
Chinefe language is one of the mod: antient ; and 
perhaps the only one which has been fpoken with- 
out interruptions and is yet a living language; the 
fmail number and the fhortnefs of its words having 
fo guarded it from changes, that they could fcarcely ■ 
extend farther than the pronunciation. 

They diftinguifh in the Chinefe language, ift, the 
Kou-ouen, the language of the King, and other 
books written in this tafte. The harangues of the 
Chou-king, and the fongs of the Chi-king, prove that 
it was fpoken formerly. It is prodigiouily iaconick. 
2dly, The Ouen-tchang,^Q language of relcvees, ele- 
vated compofitions, and books. This language, ex* 
cepting fome proverbs, axioms, and forms of com- 
pliment, is no longer ufed in fpeaking. 3dly, The 
Kouan-boa, the language of men in office. This is 
the only language fpoken at court, and in good com- 
pany, and ufed in books and this alone runs through 
the empire. 4th!y, The Hiaiig-tan, patois or pro- 
vincial jargon. Each province and town, and almoft 
every village has its own. In fpight of thefe varieties, 
the Chinefe tonguecounts butabout 330 words. From 
hence the Europeans conclude, that it is barren^ mo- 
notone, and hard to underftand. But they ought to 
know, that the four accents called uni (even) 
■chung, e!e ve, raijed ) Jdu di minuef' lejjkned ) Jou, rentrant, 
f returning), almoft every word into four, by 

an inflexion of voice which it is as difficult to make 
an European comprehend, as it is for a Chinefe to 
comprehend the fix pronunciations of the French E, 
c . Thefe 
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Thefe accents do yet more } they give a certain har- 
mony, and pointed cadence, to the moft ordinary 
phrafes; with regard to clearnefs, let fadl decide. 
The Ghinefe fpeak as faft as we do, fay more things 
in fewer words, and underftand one another. 

The Chinefe have no diftindl knowledge of the in- 
vention of writing ; as our author proves by quotations 
from their moft antient books ; which are involved ia 
fable, and contraditft each other. One of them in- 
deed mentions this curious particular; that Fou-hi, 
by introducing the eight Koua, or elementary cha- 
radlers, put an end to the ufe of knots upon cords» 
for the purpofes of government ; which feems to be 
analogous to what has been obferved in America. 

The author defines the Chinefe charadters, accord- 
ing to his conception of them in their origin, to be 
images and fymbols which Ipeiilc to the mind by the 
•eyes. Images, for fenfible things j fymbols, for 
mental. Images and fymbols which are tied to no 
found, and may be read in every tongue. The book 
Ijee-bio-^leang-tjm divides the charadters into fix forts,. 
Lieoti-y. The firji, called Siang king, fhape, image, 
is a true pidlure ot fenfible, things. Thus One fees in 
the 'antient characiers, trees, birds, . vafes, &c. rudely- 
traced out. 

The ad, called ’Tchi-chc, indication of the thing, is 
made by an addition to the fiiape, or to the fyrabol, 
which puts the thing that one would exprefs before 
the eyes. For example, the charadter of JhialI,^\xi<X 
over that of great, to fignify p’^ramid&l, terrnhinied.in, 
-a point. The 3d, called, Moei-y, jmSiion of idea, . af~ 
fociation, confifts in joining two charadters, .to expreis, 
a thing. which neither, the one nor the -.other 

fcparately.. 



[ 49 ^ ] 

feparately. For example ; the lltape of mouth placed 
ahde that of dog^ to fignify the verb bark. The 4th, 
Kiai-in, explication, or expreffion, of the found, owes 
its origin to the difficulty of tracing in a manner fuf- 
hciently diftin<fl, all the forts of fifties, animals, vales, 
trees, &c. To fupply this, they contrived to place 
the finiple character of one found on the fide of the 
figure. For example j the charadler of the found 
j <3 on the fide of the figure of a bird, to fignify a 
duck : the charadler of ngo, to fignify a goofe. 

The 5th, called Kla-Jie, idea borrowed, metaphor, 
hath opened an immenfe field to the invention of cha- 
raders j or rather, to the manner of making ufe of 
them. In effed, by virtue of the Kia-fe, one cha- 
rader is fometiines taken for another ; chofen to ex- 
prefs a proper name j turned afide to a fenfe allego- 
rical, metaphorical, ironical ; and puflied even to an 
antiphrafis, in giving it a fenfe oppoiite to that wherein 
it is employed elfewhere. It muft be owned, that 
this 5th clafs gives the Chinefe tongue a force, and a 
vivacity of colouring, that.no other tongue can attain. 

But it is alfo one of the principal caufes of its ob- 
feurities. The figurative fenfe of a charadler has not 
always a due analogy with the proper fenfe. 

The 6th, called fchouen-tcbou, developement, ex- 
plication, confifts only in extending the primitive fenfe 
of a charadler, or in making detailed applications of 
it. Thus the lame charadler is fometimes verb or ad- 
verb, fometimes adjedlive or fubftantive. Thus 
again, the ' charader which fignifies evil, ferves 
to exprefs heated, to bate, mtfiapen, &c. 

’I’ii^efe fix, Lieou-y, fuch as here deferibed, are as it 
Wf fe?t|ke fources from whence flow all the charaders 

in 
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in a manner equally fimple, dear, and natural ; and 
the whole number of charaders is thus increafed from 
.300, to 80,000. And, the author fubjoins, “ One 
‘‘ muft read the fine pafiages of the King^ to com- 
prehend what force, grace, energy, amenity,, 
grandeur, and fimplicity, the Chinefe characters 
“ have, where they are well aflbrted, and well con- 
neCled. 

‘‘ I would willingly define the Chinefe charaders 
“ to be the piCturefque algebra of the arts and fci- 
“ ences. In ‘truth, a phrafe of good ftyle is as difem- 
“ barafled of every thing that is intermediary, as the 
clofeft algebraic demonftration.” 

Unicfs one were to give the lye to the Chinefe, and 
to the fmall number of the charaders of antient times. 
Vv'hich they have preferved ; it is not poffibie to deny, 
that they did, in the moft remote antiquity, make 
ufe of lhapes, or likenefles of fenfible things, and of 
fymbols to form their characters, nearly in the tafie 
of the hieroglyphics of Egypt : and one need but caft 
the eye on fome of the characters Vv'hich are copied in 
the pages 5, 6, and 7, (Tab. XXIVf XXV, XXVI.) 
of the plates following, to* be convinced thereof. 
But had not the Chinefe, even fr®m that time®, 
the art of contracting thefe figures, and reducing them 
to fome ftrokes or lines, by analyfis and abbrevia- 
tion ? To judge thereof by fome of the antient 
characters, it appears, that the Chinefe did re- 
duce feveral to certain ftrokes ill enough aflembled ; 
probably for the Gonveniency of writing.. And' 
whenfoever the time was wherein the abbreviations 
began, they were necelTary;. ift, becaufe without' 
them, writing would have been too difficult : zdly,, 
bcCiufc one muft have had volumes to convey a very 
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ftnall matter. In efFeft, without being well verfed in 
drawing, how could one trace in an agreeable man- 
ner fo many figures and fymbois ? The difficulty 
augments when one refleds, that a good many cha- 
raders were compofed of divers fymbois and images, 
the redudion of which ought to be very well touched, 
not to be difagreeable; efpeciaily near to other cha- 
raders that were lefs compound. It is natural to 
think, that they would not make ufe .of images and 
fymbois intire, and traced in their juft proportion, but 
for great monuments, where room was not wanting. 
And yet it fhould not be denied, that they had recourle 
to the analyfed charaders, for certain places lefs ad- 
vantageous. 

The fad eftabliffied by what remains of the Chi- 
nefe monuments is, that the ihapes and the fymbois 
have pafled from a contour fufficiently regular, tofome 
lines oddly aflembledj and that the lines- themfelves 
have been yet decompounded, and melted, into thefe 
fix lines, i-JUZ. out of which, at this day, are 
compofed all thecharaders in ufe. The fimpleft are 
made of one or two of thefe lines j and they count as 
far as 20 or 30, or more lines, in the more compound 
eharaders. To avoid the confufion and obfcurity 
which this gfeat abbreviation would have caufed, they , 
have fixed the number of the lines of the eharaders 
which reprefent the 200 elementary images and fym- 
bois fpoken of. Thefe abbreviations thus fixed are 
called Pou, ClaJJes or 'Tribunals, as Mr. Fourmont 
tranflates. For example; the Pou 01 man, of wo- 
rn; n, of trees, of difeafes, of great, of fmall, of vafe, 
&;c. In brief, for greater clearnefe, and to range the 
eharaders in the didionaries, there is in each charac- 
ter 
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ter a diftindive or differencing Pou, whicii predomi- 
nates, and under which the character is placed. This 
differencing Pou is the part of the charader which 
hath moft influence in its figniflcation j faving the 
exceptions, and oddities, from which the Chinefe is 
jno more exempt than other tongues. A bare infpec- 
tion into the didionary Pching-tjee-tong^ will render 
thefe details intelligible. 

The misfortune, and a very great rpisfortune, of 
the Chinefe charaders is, that thele abbreviations have 
been made by little and little, in different places, and, 
without rule : lb that there are charaders which have 
been abridged, or more properly truncated, and dif- 
flgured a very great number of ways: and the moft 
part, fo much, as to be no longer knowable by the 
primitive form. To give feme idea of this, the au- 
thor has caufed to be copied the variations of four 
charaders (fee the plates 7, 8, p.TAB. XXVI,XXVII^ 
XXVIil.); and one may judge by this fatnple» 
how frightfully disfigured muft be thofe charac- 
ters which are woven out of feveral other cha- 
raders. For the different charaders which are 
thus united to make one only, are curved, lowered, 
lengthened, drawn in, or contraded, to the end that 
each line may be fo placed, as that all together may 
make the contraft of a limple charader, and occupy 
no more fpace than it does. A like conftraint ought 
to disfigure many of the elementary charaders which 
are joined together to make one only. But when, we 
add thereto the abbreviations and various readings, it 
is clear that they can no longer be knowable by their 
primitive charaders. And this,, to obferve k en paf-- 
font, is one of the reafbns which has rendered the 
edition of the King under the Han fo difficult, and; 

Sff a peihaps-; 
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perhaps is the principal caufe of their obfcurity. In. 
effed, the primitive images and fymbols being altered;^ 
how can one find the fenfe of them ? It is no more 
according to the rule of the LieoU-y. The decom-. 
pofition of the elementary charaders whereof it is 
compofed, no longer gives its true analyfis. The 
more one feeks the fenfe which ought to refult from 
their aflemblage, the farther one is from it : becaufe 
that this aflemblage is not the true one. It is as if 
one fliould read (in French) delires for delices. This 
change of the c into r fubfifting, all the fignifications 
that one fhall feek to delires, will never arrive at the 
idea prefen ted by delices. 

If tine comparifon is lame, it is becaufe that it re- 
prefents not fufficiently clearly how far a Chinefe 
charader feparates from its true fignification, by the 
alteration of foine one of the lines that compofe it. 
The deftrudion of the books by fire has rendered the 
evil without a remedy. When peace was reftored to 
letters, they fpared neither care nor inqdiry to recover 
the King, and other antient books. But few copies 
having eicaped the flames, and thofe not in the bell 
prefervation, they were deprived of the great advan- 
tage to be drawn from collations, to difeover the pri- 
mitive charaders. Writing had changed} tradition 
was almofl; extinguiflied. It was neceflTary to. be 
learned, even to decypher the manuferipts : how 
fhouid they be able to purfue the difeuffion fo far as 
the various readings; and unravel, araongft abbre- 
viations almoft unknown, the true fymbols andlike- 
iiefs of which a charader was woven. The editors 
were not fparing of their labour herein ; but each had 
Alls lyftem, and his conjedures. Who would ven- 
ture 
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tare to fay, thVt the edition which has prevailed has 
Bot many miftaken charadlers? and let it be even the 
befl, learned men, who have laboured hnce in the 
analyfis of the charafiers, are not agreed amongd 
themfelvesj and they bring each .reafons capable of 
fufpending the judgement of critiques. This variety 
of opinion hath caufed much variety in the orthogra- 
fhy, if one may fo call the manner of writing a cha- 
racter with fuch or fuch a Pou. The manner ac- 
cordingly has been floating and uncertain, for very 
many charadters, until the great didionary Kang-hi^. 
tje-tierii which has fixed it. 

■ The author winds up this curious detail with the 
following remark, which he fays is eflential. All 
that has been faid of the various readings and abbre- 
viations of the charaders is independent of the five 
forts of writing ordinarily counted by lettered, men. 
The firfl: is called '(fee plates the 5jh-, 6th, 

7th, and 8th, and part of the 9th, Tab. XXIV— 
XXVIIL) This is the moil ancient form of writ- 
ing; and there remains now hardly any more traces 
of it. Phtitcon^^Pchoang-tfee^ (z\ib ve&d Pcboue 7 i-tJee^ 
vid. pide I* Tab. XIX.) has fucceeded, the. Xorr- 
ouen ; and has lafted even to the end of the.Gynaflie. 
of the Tcheou. It was this which was in ufe from 
the time of Confucius, and of which the abbreviations 
and various readings have been mofl: fatal'. The 
third, Li-tfce, (lee plate 2, Tab.. XXL) began un- 
der the reign of Chi-hoang-ti,. the founder ofjthe Dy- 
naflic of the Tfin, and the great enemy- of letters 
and of lettered men. The fourth, Hmg-choii, is 
•deftined for impreffion, as with us the Roman and 
italic, .(See plate 3,. Tab. XX ir.) . ' , 

• ' The 
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The fifth fort, Tfao-tfee, (fee plate 4. Tab. XXIII.) 
was invented under the Han, and Would have deftroyed 
every thing, if it had prevailed. It is a fort of writing 
with the ftroke of a pencil, with a very light and 
well-experienced hand : but it disfigures the charadlers 
beyond expreflion. It has no courfe, but for the 
prefcriptions of phyficians, prefaces of books, infcrip- 
tions of fancy, &c. 

■ To return to the various readings, and abbreviations; 
although it be true that thefe different forts of writing 
have augmented the number of them ; neverthelefs 
the three lafi: have done no great harm ; becaufe they 
have been directed by learned men, confecrated by 
publick authority, and bear more on the general form 
of the charaifiers, than on their orthography. Thus 
the literati do not complain, further than their having 
caufed the lofs of the antient rharadters, which it 
would have been well to confult, to have had the 
true analyfis of leveral of the charaflers of this day, 
which they think-ill written, and disfigured. 

And thus, at length, having compleated his hifto- 
rical detail, (which I have here reprefented very im- 
.perfectly) our author decides concerning Mr. Need- 
ham, viz. that the charadters of the bull: of Turiuj 
(though four of five of them, viz. N“ 2, 3, 8, 9, 3 1,. 
have a-lenfible refemblance to the like number of cha- 
radters in the Chinefe didlionary), arc not genuine 
Chinefe charadlers ; having no connedled fenfe, nor 
a proper refemblance to- any of the different forms of 
writing ; indeed the whole infcription has nothing of 
Chinefe in the face of k. As a farther proof, our. 
author took the opinion of divers of the Chinefe li-. 
lecati; whofe province it is to-ftudy the antient 
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tings ; who all declared the fame thing ; and that they 
did not underftand them, nor had ever feen the like 
of them. 

It is owned, however, that, according to the Chi- 
nefe interpretation of the five referabling charadters, 
they are fintple ideas, or fymbols, not charaderized 
by the farther circumftantiating lines j and are, v/ith- 
out coherence, in the Vv’ay of Nomenclator, 

But finaih’, to enable the Society to judge for 
themfelves ; our learned correfpondent has fent a col- 
ledion of very antient inferiptions, above one hundred 
in number, which may be compared with the infcrip- 
tion of Turin; as alfo, fome drawings of vafes, and 
other antiquities. See plates, from 13 to 27 (Tab. 
XXII to XLVI.) inclufive. The particular matter of 
enquiry, viz. the charaders of the buft of Turin 
being thus di.^pofed of, our author, who is againfi: 
renouncing Mr. Needham’s general conjedure, with- 
out farther examination, as it may notwithftanding 
condud to many difeoveries, applies .himfelf, fifthly, 
to a farther and more general inveftigation, by 
an adual collation of fuch Egyptian hierogly- 
phics as do undoubtedly refemble antient charac- 
ters, yet remaining amongft'the Chinefe: in order to 
which, he has given us drawings of 73 fuch hiero- 
glyphics, colleded chiefly from Kircher (as he had no 
better materials), and has placed by them the corref- 
ponding Chinefe charaders, (fee plates, from 9 to 13, 
Tab. XXVIII to XXXI incluftve) both anient and 
modern. He is fufficiently diffufe and curious, ia 
two or three examples, to point out the method and 
moft interefting fubjeds of en<j[uiry, viz. the leading 
notions concerning the* Deity, and the religion of the 
primitive times ; and he ailb deferibes the properties 
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of the fymboHcal animals, x’^’hich are fuppofed to be 
£gnificant of the rational and moral qualities j but 
enters a caution againft thefe, as being, moft likely,, 
the invention of later times. He argues ftrenuoufly 
for the early and uninterrupted Theilhi of the Chi- 
nefe •, and concludes with an apology for the condition 
of a miffionary, the duties of whofe profeffion, and 
feparation from divers neceffary means of information, 
render him, in his own opinion, very unfit for literary 
inquiries. 


C. Morton* 
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LX VII. Ohfervation of the T’ranfit (^Mer- 
cury over the Sun, October 25, 1743. 
In a Letter to Projejfor Blifs, /ate Afro- 
miner Royal and F. R. S. from John 
Winthrop, F. R. S. Profejjor of Afro- 
nomy in Cambridge, New England. 


Rev. SiRj 


R^ad at R. s. g' ^ I V E me leave to lay before you • 
ov. lo, 1733. ^jjr ajj. Qijfej-yatjQu of tranlit of 

Mercury, 25 O6lober, 1743; which, if I miftake 
not, will determine the longitude of Cambridge, , 
New England, with more exadtnefs than any of the 
obfervations that have been ufed for that purpofe. 

I adjufted my clock by correfpondent altitudes of the 
bright flar of Aries, taken the night before the tranfit ■ 
with a quadrant of two feet radius j and on the day of 
the tranfit, by correfpondent altitudes of the Sun all 
of which agreed within and allowed for the 
difference of the Sun’s declination, morning and . 
afternoon. 

The morning was fair 'and calm, but hazy 5 not- 
withftandingwhich, I had a good view of the Planet, 
and with a 24 feet telefcope ob/erved that 

At 8'' 17' s" ^ in his egrefs touched o’siimb. 

18' f'' went off-intirely. 

,VoE. LIX. Ttt I could. 
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1 could not be fo certain of the moment when he 
left the Sun, as of his interior contact. For the Sun’s 
limb, undulating in the vapours ot the horiiion, made 
■it fomewhat difficult to judge when the indenture, 
formed by the Planet upon it, intirely ceafed. How- 
ever, I believe this latter oblcrvation may be relied 
-on to 4 or 5". The comparifon of this obfervation 
with thofe made in Europe will, I prefurae, deter- 
mine the difference of meridians within a few fe- 
conds of time. 

I beg, Sir, you will excufe the freedom I have now 
taken, fince it is in the caufe of aftronomy, and allow 
nae to fubferibe myfelf, with great refpedl. 

Reverend Sir, 

Your mod: obedient, 
humble fervant, 

Cambridge, New England, - 1 rTT« 1 

ao June, 1763. John Winthrop. 


LXVIII. A Method 
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lijXVIIL ^ Method' of working the OhjeSi 
Glajfes oj RefraBing T'elefcopes truly fphe-- 
rkal. By the late. Mr» James Shorts, 


lS;cad Jan. 25, R E P A R E two plates or tools oP' 
Jj brafs, the one convex, and the other 
concave, being both portions of a fphere of the fanne • 
radius as the local length of the objedf glafs you want 
to have, or rather of, a radius Ibmewhat longer than* 
the focal length you - want,, for a dioptrical reafonj; 
let thefe plates or tools be between two and three • 
times the breadth of the objedl glafs defired ; or, .ini 
long focal lengths, twice the breadth will be fuffi- 
cient : let thefe tools be of a . fufficient thicknefs in , 
proportion to their breadth or diameter, and let them 1 
be ground with fine emery exadly true to one an- 
other, working them alternately, . the one above the 
other, to preferve the fame focal length j or, if it is, 
defired longer, you muft work the convex above the 
concave j or, if defired fhorter, you muft grind the ■ 
concave above the convex. 

After tins, you prepare another brafs-plate or -tool, , 
of the fame breadth and thicknefs as the two former, 

* This p;',per, which was delivered, feakd up, by Mr. Shorf, , 
at the Sc.ck:y, on the 3orh of April, 1752, was, after his death,., 
opened by the Cpuacil, and ordered to be printed. 

T 1 1 a_ ajidi 
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of the &rne radius of concavity y its bcinG; truly 
1 on a lithe will be fullicicnt for this purpolc ; 

Xh " ol i 'to I'crvc afterwards lor the polilhingot 

U^twofuU^.of your objea glals, and therciore 

“f'ftraw-c:olou.x>l gl.ft, of 
„hie rials kind, of the proper dian.etcr tor ,ha object 
S5 you defrre, which ought u ways to bo b, .ado 
dian die proper aperture for that ^length; let th^ 
niece of sdafs be ground flat, in anotner tool, on lOt 
Fidcs and as ntSrly parallel as may be and iome- 

wlvai poMicd. in ‘'f "e fa- 

..nv veins or flaws in the gUils. V/hen you aic la 

Ld of the goodnofs of the glafs, you a« then o 
nreoare a handle to fatten your glafs to. Oitac care 
S be taken in this, for fear of bending your g Ills 
by the handle; my method is this; 1 ta« a fut 

pLe of brafs, or rather of the Ihifnicce 

fnKere, to which the glafs is to be ground ; this piece 
S brafe Oiould not be thicker than o the thickncls 
of the tdafs, of a circular form, Ids in biendth fomc- 
what tlian the glafs itielf, and having fides of the 
fame form, at riglit angles to the flat piece of brafs, 
and thefe fides ought to be of fuch a fhape as that 
the finp-ers may cafily apply to it m working, and 
■thclc fides fliould be as low as may conveniently be, 
and no diicker than about of the glafs. _ 1 his 
handle is to be, fattened to the glals, by wanning the 
glafs and handle gently before a iirc and 
' -oitch upon the glals thus wanned, tdl it hccomes 
loft like melted wax; ahd then laying your brafs 
■handle, a link -heated, on the pitch, you prefs it a 
.little, till you are fure there i-s nothing between the 
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glafs and handle but pitch j you then lay down the 
glafs and handle upon fomething flat, taking care 
that the handle is in the middle of the glafs, till it is 
entirely cold. It is very material to know, that the 
pitclr, to be ufed for faftening the handle to the glafs, 
muft be foft pitch, that has never been ufed, nor 
melted j for any other pitch will infallibly bend the 
glafs. 

You then grind your glafs in the concave tool 
with emery, and give it the proper figure and 
finoothing lor the laft polilh, in the common manner. 

In order to give your glafs the lafl: polilh, which is 
the mofl: difficult part of the whole work, you are to 
prepare feme pitch for covering the before mentioned 
polifhing concave tool, which is done in this manner ; 
Take foine pitch, and melt it in an iron JadJe, and let 
it boil for a quarter of an hour or thereabouts ; by 
this boiling, the pitch, when cold, will become hard 
and brittle; or you may fhorten this operation, by 
melting equal quantities of pitch and rofin, and then 
there is no occalion to let it boil fo long. Your pitch 
being thus prepared, you again melt it, and take it 
ofl" the fire, and let it ftand till the pitch becomes 
pretty cold, dr of a thickifli confiftence ; and having 
warmed ilie polilhiiig tool a little, to make the pitch 
Hick to it, you pour out of the ladle upon the po- 
liflnng tool as much of the pitch as you judge will 
cover the whole tool, when fpread out, to about the 
thicknclli of of an inch ; you then invert this tool 
with the |iitch upon it, and prefs it upon tlie convex 
tool, which mutt be quite dry, clean, and cold, in 
order to give it the figure of the convex tool ; in cafe 
it has not fpread out fo as to cover the whole furface 

of 
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of the polilhlng tool, you warm the pitch by holding 
it before the fire, and preffing it upon the convex 
tool, as before, till it has entirely covered the fur- 
face of the poliflring tool ; you then plunge it into 
cold water, till the brafs is quite cold. 

N. B. In order to know if your pitch is hard 
enough, you prefs the edge of the nail of your 
thumb upon it, and if it receives an impreffion, the 
pitch is not hard enough. 

You then proceed to prepare this polhliing too!,, 
for the laft polifh of your glufs, by grinding this po~ 
liflnng tool upon the convex tool with pretty coarfc 
emery, and a fmall quantity of water, in the common 
way that tools are ground one upon another ; but 
this muft be done only for a fmall fpace of time, and 
the polifoing tool muft have no other prcftiirc than 
its own weight, for fear of fomc of the ernery ftick- 
ing in the pitch, and you muft never allow tits 
emery to grow dry ; when you have ground the 
pitch fo as to. be all over of the fame colour, you 
foen waflt the pitch from all the emery witit a bruftj 
and clean water j after this you take a bottle of wa- 
ter, and bolding the pitch tool in a Hoping polition, 
you pour water out of the bottle fo as to fall upon 
every part of its furface, 

'You then place the poliftiing tool in a horixorital 
pofitiori, and you put upon it feme putty, vvaflieii 
;irom all its gritty particles, hut it mxtl not. be the 
. int'ft waftiiiig, and you put a- good deal of water 
»pon yov polifttufg tool, mixing the putty and it to- 
gether, and you polifli your glufs upon this pitch po- 
lifoer in the common manner of poiiOiing glaflcs. 

After 
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After you have polifhed your glafs about ten mi- 
nutes, you. again grind your polidier upon the convex 
tool with emery, as before, for fear the pitch has, by 
working, lofl any of its propicr figure} and the oftener 
you do this, the truer will be the figure of your 
glafs } and in this manner you proceed till the glafs is 
quite polifiied. 

You then take your glafs off its handle, by holding 
it before the fire, till it is fo warm that you can Aide 
the handle off the glafs j and whilft the glafs is warm, 
you take off as much of the pitch as you can with 
the iharp edge of a knife } you then lay the glafs 
down to cool, and, when quite cold, you drop fome 
fpirits of wine upon it; and this, with a cloth, will 
wipe off the reft of the pitch. 

You then examine the center of tlie furfaces of 
your glafs ; and if it lies to one fide of the center of 
your glafs, mark that place with a fpot of ink, and 
then put on your handle as before, upon the fide that 
is now poUfhed, with its center over the fpot of ink, 
and grind your glafs as before, till the circular re- 
maining part of the glafs to be ground is as much 
diftant from the center of the glafs on the other fide 
from the fpot as the fpot was from the center of your 
glafs } you then by heat return your handle to the 
center of the glafs, and proceed to grind and polifh 
this fide of the glafs as before. 

N. B. The concave and convex tools fiiould be 
ground with fine emery, after you have done one fide 
of your glafs ; for the oftener thefe are ground to-r 
gether, you will be the more fure of having yo«r 
figure true. 
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27, for knew read know. 

10, for f’ - - 3A394 9 ' ' 

2 A, for that the road that though the. 

27, for with rcfpe6l toobftru£ting rw^/with icfptcl 
to him in obUfufling. 

. 21} for Eugukini m/ir/ I govini. 
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INDEX 

TO THE 

Fifty-Ninth VOLUME 

OF THE 

Phllofophkal ‘PranfaBions. 


For the Year 1769. 


A. 

yjBELE, or white poplar, doubts about its being an 
indigenous Englifh tree, p. 37. 

Achromatic telefcopes, required for fome nice aftrononoical 
ohlcrvaiions, p. 459. 

.//fj’V/.f, not the principal caufe of the fufpenfion of iron in 
medicated waters, p. 222, &c. 

Air, its t'xpulfion is probably the caufe of the lateral force 
of eledtrical explofions, p. 60,-61. Fixed, ferves to 
tiifpcnd calcareous earths in water, p. 217. And like- 
wiic iron, p. 218. &c. Has a greater affinity with al- 
kalies than with iron, p. 223. 

VoL. LIX. U u u 


Akmoor 
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AUmcor Lord, his obft-rvation of the tranfit of Vcnusj 
p. 3'^9, 340. I la.s built an obfotvatory at I lav.ii-hil!, 
near Hdinbur'th, p. 34 :L 

Alkalies, their c’lfcas on cliulybcatc waters at:ci;un;,rd ibr, 


p, 223, &o. 

America, its animals k'l's in fize than in tlic other i'. s: 


ol' 


the globe, p. 127- 


America, North, increafe of its inhaifitants, P- T2r._^ i.' 
70 years the number will be double of thole in Great 

ErUain, -p, 122. _ . , r „ . 

Animalcule produced from infufion, infinitely fmaller than 
the fpermacic animals, p. 191. borne ofthern produced 
from the infufion of hemp-feed, p. 142. Tlieir divifioti 
owing to fome accidents, p. 143- ^wim by means oi 
minute fi.ns, p. 144. . _ ^ 

Anmals, many fpecies formerly known and now cutmci, 

Arachis, a plant, from whofe pods a good oil is exiradted,, 

p. 

Archimedes^ s Mirrors imitated at Drefden,_ p. K. 

Aflronomcr Royal, his remarks on the obfervations made at 
Ifle Coudre, near Qiiebcc, p. 280. On thole of Hawk- 
bill, near Edinbuigh, p. 343, 366. On thofe at Gib- 
raltar, p. 350. His communication of the eclipfes of 
Jupiter’s firft fatdlite at Greenwich, p, 399. Kcmaiks 
on the obfervations of the tranfit of Venus at Lcwetlon 
in Pennfylvania,. p. 420.. 

Amofphcre of Venus fufpeaed by Mr. Hirft, p, 23 t. By 
Dr. Smith of Philadelphia, p. 316. 
iuhert, Mr. Alexander, his obfervation of the tranfit of 


Venus, three feconds li. of St. Paul’s, p. 378 
Aurora horeales, two obferved at Paris,, p. 86. 
ferved at Oxford, p. 367. 


Tyiq ob- 


B. 

’Barometer, very low, p. 85, 156, 159. 


Barrl -fi-gUn 
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Barrington, Honourable Daines, on trees fuppofed Indige- 
nous in Great Britain, p. 23, &c. 

Bnyky, Mr. William, his aftronoinical obfervations at the 
North Cape, p. 262. Could obferve but iniperfedtly, on 
account of the clouds, the tranfit of Venus, p.-266. 
Saw a black ligament between the limbs, ibid. 

n^iylcy, Mr. Joel. See Biddk. 

j^cajL", many fpecies deflroyed in different countries, 
p. 135. Some, perhaps, intirely extinguifiaed, ibid. 

Ba oe, a kind of gelatinous marine animal, p. 144. Its 
fiiT.il.u'ity with the Volvox, an animal produced by in- 
lufiou, ibid. 

Bivis, Dr. John, his obfervation of the tranfit of Venus, 
P- 11^9. Sav/ a Qender tail between the planet and the 
lun, p. ipo. Obferves the ecKpfe of the fun, p. 1,91. 

IjiJdls, Mr. Owen, and Mr. Joel Bayley, appointed by the 
Philofbphical Sucuty at Philadelphia to obferve the 
tranfit of Venus -at Leweftown in Fennfylvania, p.-4i4. 
Their obfervations, p. 4it>. 

Bilk of mortality very defedive in London, p. 120. 
How they might be iriaproved, f>. 124. Defedof thofe 
at ihiris, p. 120. 

Births, more tlcficient than the burials in the London bills 
ol’ mortality, p. too. In what proportion probably, 
p. 10!. I’hat proportion lefiened, p. 108, 109. 

Brdics, drawn conlhu'itly towards two fixed points, deferibe 
cfjual loliiis in equal times, p. 76. 

7 »W.r follil, found in North America, p. 1.26; and in Si- 
beria, p. 127. Whether carried thither from other 
parts, p. 130,131. Of a fpecies probably indigenous, 

1 3?. Difl'cring from the elephants, p. 132. Now ex- 
tind, p. X35. Probable caufe of this phsenomenon, 
p. 131), 137. 

iioOTj regenerated, p. 41, 42* In what manner probably, 

Bonn, figures and inferiptions found in that place, p. 195- 

Borhifi, Dr. William, communicates an information .about 
native tin found in Cornwall, p. 47, 48. His meteo- 
rogica! obfervations in Cornwall, p. 157. 

.U u u 2 Boftott 
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Bofton in New England would decj'carc in inhabitants, were 
there no fupply from the country, p. 1 15. 

Box, not an indigenous tree, p. 29, ,-55. 

Brakcnridge, DrT his method of lindnig t!:c rumtltcr of c:ie 
inhabitants in London precarious, p. i<Ji, Has 

over-iated if, ibid. Aii error in another method of 
his, p. 104. 

Brewnrigg, Mr. George, fends a pariictiLu- oil cxtrafled 
from ground nuts in North Caroline, p. 379. 

Burials exceed births in towns, p. 1 15. Lets in Paris than, 
would be expeded, p. 1 19. 

C. 

Canton, Mr. John, obferves the tranfit of Venus, p. 193, 
194. And the eel ipfe of the fun, p. 194. His experi- 
ments on the luminoufnefs of the fea, 446. 

C{§anehiirg in Lapland, obfervations of the tranfit of Ve- 
nus in that place, p. 329. 

Cartilages regenerated as well as bones, p. 44, 

Chalybeate waters, imitated by Mr. Lane, p. 2 1 8 — 222, &c. 

Chelfea, fifty new plants of the garden deferibed, p. 384, 
&c. 

Chejnut, doubts about its being originally a native of Great 
Britain, p. 24, 25, &c. Whether formerly much em- 
ployed as timber, p. 26. The oldeil; of thefe trees in 
England, p. 30. 

Chinefe, a great nation from the time of the confufion of 
tongues, p. 493. Their early and uninterrupted ideas 
of a Deity, p, 503, 504. 

Chinefe letters, anciently fymbolkal, p. 495. Afterwards 
hieroglyphical, p. 497. l-Jow formedj ibid. Their 
difierences, p. 498, 501. Defeds and irregularities, 

‘ P- 49 ?’ 5 °®' Their rcfemblance with Egyptian hiero- 
glyphics, p. 502 i but intirely difierenr, ibid. 

a^le, tranfparent in birds, p. 199, White in the croco- 
dile, ibid. 

Climates, 
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INDEX. 

a change of, improbable, p. i^r. 

Cobwebs, why not found on high and dark roofs, p, 30, 
3 r. More common on white-wafh than on wainfcor, 
ibid. 

Conferva, a particular fpecies found near Cortona, in the 
form of a kind of paper, p. 50. Different fpecies of 
that plant, p, 53. Errors of botanifts about them, 
ibid. Artificial paper made from the fame fubftance, 
P- 53» 54- What the Conferva Plinii was, p. 52 — 5$. 

Cuticle, the whole feparated from the hands and feet of a 
a patient in a fever, p. 282. A glove detached from 
the hand, p. 283. 


D. 


X)tan, no chefnuts to be found in the forefl: there at pre- 
fent, p. 29. 

Dma docs not neccCfarily imply the foreft of Dean, p. 2S. 

Denarius Etrufean, explained by Mr. Swinton, p. 440. 

Dixon, Mr. Jeremiah, his aftronomical obfervations on the 
ifland of Hammerfoft, near the North Cape, p. 253. 

Drefdcn, its foot’s proportion to that of London, p. 3. 
Burning fpeculums of a fuperior force executed there, 
ibid. 

Dublin, probable number of Its inhabitants, p. 105. 

Ducarrcl, Dr. his opinion about chefnut-trees examined, 
p. 27, 28, 29. 

Dunn, Mr. appearances obferved by him during the tranfit 
of Venus, p. 232, 356, 357. 

Dymond, Mr. See Wales. 



Earthfitiokts at Macao, p. 71-. Very violent at Manilla, 

Edipjes of Jupiter’s firft fatellite obferved at Greenwich, 
p. 401. At Glafgow, p. 402, 

' _ Eclipfe 
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EcUj)fe of the moon in 1769, obfcrved at Ldiuburgli* 
p. 369. At Greenwich, p. 366, 399. 

Eclipje of the fun in 1769, obfcrved at Shiiborn-caftle, 
p. 174. Ac Oxford, p. 17S. Ac Kew, p. 191, la 
London, p. 194. Ac l_,cu:c(lcr, p. 239. At ciic 
North Cape, p. 259 — 268. Near l,ccd"., p. 286. At 
Cajaneburgh, 330. Near Ediabnrgh, p. 345. At 
Gibraltar, p. 349. At Paris, p. 375. At Scockliolm, 
p. 406, Ac Eaft Dereham in Norfolk, p. 409. 

Egyptian letters, whether the fame widr die ancient Chi- 
nefe, p. 490, 491. Not at all known at prefent in 
China, p. 502. 

£ 7 ^^Jwn/cxp!oflons, their lateral force, p. 57. I.'.xperi- 
ments to afeertain its caufc, p. 58, &zc. d’robably [tro- 
tluccd by the expulfion of air, p. 60. WIuc fenfacioa 
it produces, p. 62. 

EkSirkal machine, obferved at Vienna to acquire an un- 
common foice during an aurora borealis, p. 88. 

Ele£2ricky, its dirceft padage through conductors may be 
traced, p. 63. Its effeifts, ibid. Its force nor afkded 
by the inflexions of the wire.s, p. 64. But much Icf- 
fened in proportion to their iengcli, p. (it, 66, 67. 
A very fliort paffage througli the air, taken in pref’erenre 
to a long one through metals, p. 6<S, 69. May have 
fomc fliate in the hill of rain, p. 361. 

Elephants, true, probibly never were in America, p. 139. 
Differing in diverfe parts, ju i 36. 

Ellis, Jcflin, I'llc]; on the aiiiauilcula of vegetable infufions, 
p. T38, 139, &c. Difeovers an itulilioluble fait in an 
iqfufion of henip-foet.!, p. 145, 146. And alfo in in- 
fufions of flax and of wheat, p. 198. 

Ehn, probably not an indigenous tree of England, p. 34. 

Erkaulon iccangukre, a rare plant found in the ifle of 
Side, p. 293. 

Ever-green tiees, none indigenous in England, but holly, 
juniper, and ivy, p. 36. 
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ExpstTations 



INDEX. 51^ 

ExpcihUioju 0? life, new calculated from the bills of mor- 
tality, p. 89. Two fenles affixed to that exprefilon, 
p. 90. Double for a child in Madeira to one in London, 
p. 113. 

F. 

Families, may, upon an average, coniift of five perfons in 
London, and of Uls throughout England, p. 113. 

i'hrr, Dr. William, his meteorological obfervations at 
Plymouth, p. 81. 

Fir, Scotch, not found in any part of England, p. 32. 
Subterraneous, dug out in many places, ibid. Was pro- 
bably formerly an indigenous tree in the northern parts 
of England, p. 33, 34. 

I'ou-hi introduced the eight elementary charadlers in the 
Chinele writing, p. 493. 

FuupJ, tlieir cjuitk vegetation on moft animal and vegeta- 
ble infufions, p. 139. 


G. 

G'/V.'Wr bones found in feveral places, p, 127. Belonging, 
to fomc large animals, p. 128. 

how to be worked truly fpherical, p. 507. 

Ciiihn, an ape without tail .of the Eaft-Indics, p. 73. 
L.cngth of his arms, ibid. 

iHiimlsl none of the lymphatic kind in turtles and in fiffi,' 

j». 210. 

iiiaoib, Mr, B. his account of a. fmgular reparation of the 
cotick* in a difordtr, p. 281, Sends that of the hand 
oftlic patient, which lias the form of a glpve, p. 283. 


H. 

IFfMcck, its lymphatics deferibed, p. 205. ; 

Harris, Mr. Daniel, his obfervations of the tranfit ofV'e- 
iuis at Windfor, p. 422, 

Hamilton^ 
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Bamllton^ Honourable Willinm, liis letter on Mount Ve- 
fuvius, p. i8. His account of fomc other volcanoes in 
the ncighhourhood, p. ff), 9-0. 

I’cht-yden^ Dr. I'homas, liis account of the noijulournt ll: at 
Madeira, p. 1 1 t. 

UchtVTikn^ Dr. William, on the diflVrent quantities of rain 
at diOcrent heights, p. 359. His fufpicions on the 
caui'e of this pbmnomcnon, p. 361. 

Ik'inp'fKd, an infufion ot it (liews animelcula multiplying 
by accidental divihon, p. 142. Produces an iudiflb- 
luble fair, p. 145, 146. 

lie^i'/o}?, Mr. John, on the lymphatic fyftem in amphibious 
animals, p. lyS. On the lymphatics in fi«b, p. 204. 

Hirft, Rev, Mr. William, oblcrves the laft tranOt of Venus 
at Greenwich, p. 228, 229. Had obferved the preced- 
ing one at Madrafs, p. 229. Saw in both a protube- 
rance from the planet at the time of the internal contaft, 
p, 230. And a penumbra preceding the external con- 
tad, p. 231, Site. 

IlcUand., Samuel, Efq; his aftronomical obfervations in 
North America, p. 2 47. Obferves the tranfit of Venus 
near Quebec, p. 249. 

Profeffor John, his account of a rare plant found in 
the ifle of Skic, p. 241, 

Hornsby^ Pryfeflbr Thomas, his obfervation of the tranfit 
of Venus at Oxford, p. 174., &c. Sees the limbs of the 
planet .pd the fun united at the internal contad by a 
kind of ligament, p. 176. Obferves the eclipfc of tlie 
fun, p. 178, 179. 

Horsfall, Mr. James, his obfervation of the laft tranfit of 
Venus, p. 170. 

Harfiey, Rev. Mr. on the computation of the fun’s dlftance 
from the earth, p. 153. Obferve.s the tranfit of Venus 
at Oxford, p. 183, &c. Sees a kind of ligament be- 
tween the planet and the fun at the internal contad, 
p. 184. 

Budfon, Mr. William, his account of the fifty Chelfea 
plants for 1768, p, 384. 


Hunter, 
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IliiKfcr, Mr, John, difcovered the laileak in a crocodiie* 

p. 20;,'. 

I. h 


I. 

Lieutenant, Ids obfervadon of the tranlit of Vc" 
I'us at Gibraltar, p. 547. And of the cclipfe of the 
iui), p. 319. 

yi’f'iiis at i’ckin, their anTwer on the fuppofed afiinify 
inawcen the Cljinel'e and Egyptian letters, p. 480, 

InbaHtanis,, See Number. 

Infcriptions found at Bonn, p. 196. 

Jonesy the late ¥/ii!iam, Efq-, his demonlhralion of the law 
of motion in bodies, couftantly drawn towards two fixed 
points, p. 75. 

IroUy by becoming nifty, ceafes to be a conduftor of elec- 
tricity, p. i 6B. Sufpended in water by means of fixed 
air, p. 2 1 8. Combined with acids in the pyrites, 
p. 217. 

Jupiter, eclipfes of his firft fatellite obferved, p. 401, 402, 
45.}., 4(5 1- Shadows of the fatellites, p. 457. Varia- 
tions of his belts, p. 457. 

K. 

Knots upon cords ufed before letters in China, p, 49^^; 
Analogy between this and what was obferved in Ame- 
rica, ibid. 


L. 

LaBeds in turtles, p. 199. In fifli, p. 205. Form a net- 
work of vcftels between the mufcular and villous coafts 
of the inteftincs, p. 210. j . 

Laknde, Mr. Dc, lends the obfervations of the traa|i '< 3 f 
Venus made at Paris, p. 374. ■ ' 

Vor,. 'LIX. X X X ' ' ’ 
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Lane., Mr. Tim. his experiments on the folubiilty of iron- 
in water, by the intcrmillion of fixed air, p. 216, S:c. 

Law of motion. Sec Bodies. 

Leeds, Mr. John, his obfervation of tlie traiiile of 7 eniis 
in Maryland, p. 444, 

its latitude, p, 290. 

Licou, the dilTerent charadters of the Chirole, p. 495, 
496. 

Li'^amesie between the limbs of Venus and the Sun at their 
tnternal contad-, feen by feveral obfsrvcrs, p. 176, 184, 
i85» 276, 33 '^ 417- 

Light, a border ol, ken round that part or Venus which 
was yet off the Sun, p- 310, 312. 

Lime tree imported into England, p. 35. 

Lind, Dodor James, his obfervation of the tranfit of Ve- 
nus, at Elav/khill, near Edinburgh, p. 339, &c. Of 
the ecUpfe of the Sun, p. 342. And of an eclipfe of 
the Moon, p. 363. 

London, the number of its inhabitants, p. 99. 102, v/as de- 
creafing for thirty years, p. 107. Lefs fatal to children 
than formerly, p. 109. Fewer people attain to very 
great ages than in other places, p. 116. Is now in- 

creafing, p. 118. _ 

Ludlam, Rev, Mr, obferves the tranfit of 7 eniis at Lei- 
cefter, p. 236. And the Sun’s eclipfe, p. 239. 

Liiminoufnefs of the fea owing to the putrefadion of ani- 
mal fubftances, p. 446. May be imitated in artificial 
fea- water, p,44B. Deftroyed by a certain heat, p.449. 

!r Obferved and accounted for by leveral navigators, 
p. 450. 

Lwtphatic Syftem difeovered in amphibious animajs by 
'"Mr. Hewfon, p 198. And in fifli, p, 204. Elave no 
valves in thefe laft, p, 210. How to be found in them. 

Lymphatics of the urethra and bladder, diow difeovered, p* 

' 395. Dcfcribed, p. 396, 397. 

I fens. 
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Lyfons, Dr. of Gloiicefter, letter to Dr. 'Nicholls on a cafe 
of tiM f.e pins fwallowed by a girl, and difcharged at her 

fhoaid:!', p, 19. 

M, 

M-scchifidi, the Earl and Cour.tefs of, obfer'4''e the trartfic 
of Venus at Shirburn-caftle, p. 173, 174. 

Machin, Mr. indhates a law of motion in bodies, defleoled 
by two forces diredted to two fixed points, p. 75, 76. 

Madeira, life of the inhabitants more fettled than in Lon- 
don, p. 1 12. Doubles its inhabitants in 84 years, 
p. 120. 

Mammout, fabulous animals of Siberia, p. 127. 

Majkslyne, Mr. communicates the eclipfes of Jupiter’s firft 
fateliite, the eclipfe of the Moon, and the occultations 
of fixed ftars by the Moon, obferved at Greenwich in 
1769, p. 399. S&& AJironomer Royal. 

Mayer, Profeffor Andrew, his obfervation of the tranfit of 
Venus at Gryphifwalde, p. 284. 

Mercury, tranfit of, over the Sun in 1743, obferved in 
New England by Profeffor Winthrop, p. 505. 

ilfe;^<fr,..MixJhis-accouiit Q£.t wo remark able aurorae boreales 
at Paris, p. 8d. Obferves the tranfit of Venus at Paris, 
p, 376. Aftronomical obfervations made and commu- 
nicated by him, p. 454. 

Metallic communication, from the croffes or weather- 
cocks of fteeples down to the ground, neceffary to pre- 
ferve them from injury by lightning, p. 163, 

Meteorological obfervations at Plymouth, p. 81. At 
Bridgwater, p. 155, 156. At Ludgvan in Cornwall, 
p. 157—159. 

Mirrors, canftic, made at Drefden, p, 4. Their conftruc- 
tion, ibid. Their dimenfions, p. 5. Their effefts, 
p. 6, 7, 8. . 

Molvre, Mr. Abraham De, his hypothefis on the equal 
decrements of human life, p. 90, 91. 

X X X 2 ' Monkks, 
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MofJdes, fingular fpecies without tails, from Bengal, p. 72;,, 
Probably the fiimcvvith Buffon’s Gibbon, p. 73. 

Montegu, Edward Worticy, his concroveiiy witii Mr. 
Needham about the bull at Turin, p. 490. 

Moon’s tranfit over the Pleiades in 1767, oblcj’vcd at Paris,, 
p, 460. Tw’O eclipies in 1768 obilrvccl at Paris, 
p. ij63, 465. One in 1769 o’oferved at Edinburgh, 
p. 364. And at Greenwich, p. 360, 399. 

Monro^ Frofeffor, faw the ladeals in a turtle, p. 204. 

Morris, Mr. Corbyn, error in his computation of the in- 
habitants of London, p. 15 1. 

Morion, Dr. Charles, liis cxiracl of a letter from the jefuirs 
at Pekin on the Chinefe charadlcrs, p. 489. 

Mouldincfs, occafioned by particular fungi or mufhroonis, 
p. 139. Not to be confounded with the animals that 
feed on them, p. 140. 

Moult, Mr. John, on a new manner of preparing ialep,. 

p. I. 

Mountains are produced by volcanoes, p. 21. 

N. 

JSlesdham, Mr. Turbervill, his obfervacions on theanmal- 
cula found in feveral infufions, p. 1 38, 139. Corredled 
by thofe of Mr. Ellis, p. 140. His opinion on the 
fimilarity between the Egyptian and Chine lb charablers, 

P- 

New England, increafe of its inhabitants, p. 122. Their 
aftua! number, p. 123, 

NichoUsjldr. John, his letter, inclofing an uncommon cafe, 
p. 9 ', . 

North Cape, its longitude, p. 266. And latitude, p. 270, 
Meteorological oblbrvations made there, p. 270, 271. 

Norway, number of very old people in that country, 
p. 117. 

Number of inhabitants may be deduced from the bills of naor- 
tali ty of a place, p. 9 7. What it probably is at Breilaw, ibid. 

2 In 
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In London, p. 98, 99, 102. At Rome, p. 105, la 
Berlin, ibid. At Dublin, ibid. At Norwich, p. £iij. 
In the Pruffian dominions, p. 1 1 5, 


O. 

Oak, often miftaken for chefnut in old buildings, p. 26. 
Ohio, foffil bones found near that river, p. 126. 

Oil, extradted from the pods of the Arachis, p. 385. Is 
not apt to grow rancid, p. 381. Mentioned by Sir 
Hans Sloane, ibid. Its low price, p. 382. 

Orchis, roots of, may be prepared fo as to refemble the 
falcp, p. I. What fpecies is the propereft, p. 2. 


P. 

Paper, natural, found near the city of Cortona, p. 50. 
Its origin, p. 51. Artificial made from the fame fub- 
ftance, p. 53, 54. 

Paris, feme of its encouragements to marriage and popu- 
lation, p. 1 19. Its bills of mortality more compleat 

tliamtl»fe-i«-iicrnt}arri--p.-iaa Excepting with regard 

to the ages of the dead, ibid. 

Paxton, the Rev. Mr. William, his letter on the effedts of 
a thunder-ftorm on the tower and the church of Buck- 
land Brewer, p. 79. 

PtUn. See Jcfidts. ■ 

Philadelphia, Rhilofophical Society of that city appoints 
feveral committees to obferve at different places the 
tranfitof Venus, p. 290, 414, &c. 

Pingre, Mr. obferves the tranfit of Venus at Cape Francois, 
p. 376. 

Pins, three fwallowed by a girl, p. 10. Symptoms wliich 
attended that accident, p. ii. Difcharged at her flioul- 
der, p. 12. Conjedures on their paffage thither, 
p. 13 — 16. Cafe fimilartoit, p. 17. 

Planman 
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Tutrcfnniono^ filli mak^s die foa-watcr iuminous, p. 447, 
Sale neceflary for this effed, ibid. How accounted 
for, p. 449. 

R. 

Rain^ unequal quantities of it fall at top or at bottom of 
high buildings, p. 361, 

Rafpe^ Mr, his diflertation on the foffil bones found in 
North America, p. 126. *' 

Rohenfon, Mr. John, his letter to the Prefident, p. 74, 
Communicates the demonflration of a law of motion in 
bodies defleded by two forces tending to two points, by 
the late Mr. Jones, p. 75. 

Rofewarne, Mr, his account of a fpecimen of native tin 
found in Cornwall, p. 49. 

Royal Society confulted about the means of fecuring the ca- 
thedral of St. Paul’s from damage by lightening, p. 1 60. 
Report of a committee in confeqiiencc of this appli- 
cation, p. 162, &c. Sends obfervers to the North 
Cape on account of the tranfit of Venus, p. 253. And 
to Hudfon’s btiy, p. 480. 


S. 

Safinim, the name of a Samnite family, p. 437. 

Saint TauVs, the Dean and Chapter of, confult the Royal 
Society about the beft means of fecuring their cathedral 
from damage by lightening, p. 160. How the build- 
ing may be fecured, p. 162, &c. 

, , „ Sakp, 
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iSg/cj?, that which comes from Turkey may be imitated by 
means of the roots of the Orchis, p. i. In what man- 
ner, p. 2. Its power of thickening of water and rnak- 

^ ing a jelly, p. 3. 

Salt indiffoiublc produced from an infufion of hemp-feed, 
p. 146,147. And fiom fome other vegetable infufions,, 
p. 148. 

Samnite coins elucidated by Mr. Swinton, p. 432. 

Saturn, two dark belts difeovered on his globe, p. 459. 

Sea. See Luminoufnefs. 

Short Dr. his obfervations on bills of mortality com- 
mended, p. no. 

Short, late Mr. James, his method of working fpherical 
gbffes, p. 507. 

Shoulder bone, the head of it fawed off, and the motion and 
figure of the arm preferved, p. 40, 41. The fame ope- 
ration recommended, p. 44. 

Skamore, or Great Maple, a tree of foreign extraftion, 

P- 35 ' 

She, a rare aquatic plant found in that ille, p. 241 . 

Smeaton Mr. John, his obfervations of the folar eclipfe,, 
near Leeds, p. 286. 

Smith, Dr. William, provoftof the. college of Philadel- 
phia, Wsaccoant of lli'e^ tranfitoP-Wenus obferved by 
him and leveral ocher gentlemen, at Norriton,. twenty 
miles N. VV, of Philadelphia, p. 289, &c. 

Solfalcrra^ an extinguifi-jed volcano, p. 20. 

Spherical glafics, how to be worked, p. 507.. 

S/ctvnrd, Dr, his method of determining the diftance of 
the Sun, true in its principle, p.. 153, Imperfedl in its 
life, p. 1 54. 

Stockholm, the obfervations of the tranfit of Venus in that 
city, p. 332. ^ 

Strange, John, Efq; his account of a natural paper found 
near Cortona, in Tufeany, p. 50, 51. Deferibes feverai 
fepulchral in'fcriptions and figures found at Bonn, 
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Smnton Rev. Mr. John, his account of two Aurorrc Bore~ 
ales obierved at Oxford. ilis ducidation of two 

Sainnicc coins, p. 432, 


1 '. 

'thunder cloud, burfdng on tlic tower of a church, threw 
foine of the large i";or.cs at a great diilance, p. 80. 

Tin native, found in Cornwall, p. 40, 

Tranfit. T^cFema- 

Tran, fit vdelcopc by Mr. Woclaflon, 411, 

Trees cornir.oniy fuppofed indigenous to Great Britaitis, 
p. 23. Vviiat ciiaracfcrs fuch trees fliould havcj 
p. 23. 24. 

Tutin^ buft at, occafions fomc dilpute, p. 4904 

Turtles, their lymphatics traced, p. 199, &c. 

V. 

Venus, its tranfit over the Sun obferved in Londonj p.i 70. 
192. At Shirburn Caftle, p, 173. At Oxford, 
p. 174. 183. Ac Kew, p. iSp. Ac Greenwich, p. 228. 
At Leicefter, p. 236. At and near Quebec, p. 249. 27^. 
Near the North Cape, p. 2 59! At Cajaneburg, p. 330, 
At Upfal, p. 331. At Stockholm, p. 332. AtGkf- 
gow, p. 333, Ac Hawkhilr near Edinburgh, p. 339* 
At Kirknewton, p. 344. At Gibraltar, p. 347. At 
Cambridge in New England, p.351. At Paris, p. 374* 
376. At Bourdeaux, p. 375. At Breft, ibid. At 
Cape Franpois (St. Domingo), p. 376’. At MartinicOj 
ibid. At Eaft Dereham in Norfolk, p. 407. At 
Lewefton in Pennfylvania, p. 414. In Windfor Caftle* 
pi 442. In Maryland, p. 444. At Hudfon*s Bay* 
p. 480. 

Ve/uvius, Mount, formed by degrees, p* 19. itsafhes per- 
nicious to hogs, ibid. 


Villi 
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Villi ^ of the Inteftines, confift of a net-work of Jadeals, and 
of arteries, and veins, p, 21 2. 

Vifme, Stephen De, Efq; his letter on an earthquake'.ac 
Macao, and a Angular fpecies of Monkies in the interior 
parts of Bengal, p. 71. 

Volcanoes, kvtr&\ in the neighbourhood of Mount Vefuvius,. 
p. 19,20, 21. 

Upfal, obfervations of the tranfit of Venus in that city, 
p. 33.1. The ligament between the limbs of Venus 
and the Sun, feen there, ibid. 


W. 


Wales, Mr. William, and Mr. Jofeph Dymond,. their- 
aftronomical obfervations, by order of the Royal Society 
in Hudfon’s Bay, p, 467. Their obfervations on the 
tranfit of Venus, p. 480. 

Wargenlin, Mr. fends "the accounts of ftveral obfervations' 
of the tranfit of Venus in Sweden, p. 327. HiS' 
obfervationatStockhdIm, p. 332. 

Watfon, Mr. Henry, his defeription of the lymphatics of 
the urethra and neck of the bladder, p. 392- 

Watfon Dr. William, his account of an oil feiit over from 
North Carolina, p. 3 79, drc. 

White, Mr. his account of a cafe where the os humeri was- 
fawed off, and the motion of the limb preferved, p. 39.. 

Wilfon, Dr. Alexander, obfervations of the tranfit of 
Venus at Glafgow, p. 333, &c. Saw the ligament be- 
tween the limbs of Venus and the Sun, 53.335. His 
obfervations of eclipfes of Jupiter’s firft fatellite, 
p. 402. 

Wmthtop,lQ\in, Efq-, his obfervations of the tranfit of 
Venus at Cambridge, in New England, p. 33.1, &c; Of 
the tranfit of Mercury, in the fame town, in 1743, 
p. 505. 

Wollafion, Rev. Francis, his obfervations of the tranfit or 
Venus at Eaft Dereham, in Norfolk, p. 407.. And of 

Vou LIX. Y y y 
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the eclipfe of the Sun, p. 409. Account of his tranfit 
tckfcope, p. 411. 

I'FoIfe, Dr. on forne cauftiq mirrors conlfrufted at Dref- 
den, p. 4. 

Jf right, Mr. Thomas obferves the tranfit of Venus at IQe 
Cou’dre near Quebec, p. 27J. Saw the ligament be- 
tween the limbs of the planet and the Sun, p. 276. 

IP Thing, probaMy eftabhflietl in the antediluvian world, 
P- 4 i) 3 - 


Y. 

Tew, doubts about its being an indigenous tree in Eng- 
land, p. 36, Deferipdon of one of an extraordinary 
fize in a Scotch church yard, p. 37. 


The End of the Fifty-Ninth Volvme, 
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